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Jloxnage Akagemuu nayrx CCCP 
1956. Tom 108, Ne 2 


MATEMATHKA 


HM. ®. KOBAJIEB u JI. C. MASH 


HOBbIM METO{ BbIMHCJIEHHA YACTHBIX MPOM3BOHbIX 
OT KOPHEM BEKOBbIX YPABHEHHM MO MAPAMETPAM 


(I]pedcmasaeno axkademuxom IT. C. Jlandcbepeom 15 IIT 1955) 


M3naraemblii HWKe MeTOJ BBIYHCJICHHA YaCTHBIX MPOH3BOMHEIX OT KOpHeli 
BeKOBbIX YPaBHeHHH MO MapaMeTpaM HMeeT IIPeHMYLIeECTBO B CMBICJIe JKOHO- 
MHH BPeMeHH M10 CpaBHeHHIO C ONYyOJIMKOBaHHbIMH paHee MeTOyaMu (1) B Tex 
cuyyaax, KOrfa HeOOXOJHMO BBIYHCJIATb MpOH3BOAHbIe 10 OoubUIOMy 4HCAy 


TlapaMeTPoB. 
Metoq, OCHOBaH Ha TOM, 4TO BCAKHH KOpeHb BeKOBOrO ypaBHeHHa 
| W—irE|=0 . (1) 
MOMKHO paCCMaTPHBaTb Kak HeEABHYIO (PYHKUHIO Napametpos ft; (j = 1, 2,...,m), 
OT KOTOPHIX 3aBHCAT 3JIeEMeHTHI We: (Rk, J = 1, 2,...,n) MaTpuubr W. Cue- 
JOBaTeJIbHO, JIA KaxKQOrO KOpHA A; ypaBHeHHA (1) MO*KHO 3allHcaTb 
9 (hi, yy ey W YE = 0, - (2) 
H, eCJIH A; —MpocToH kopeHb, 
Or 990A, #)/ OE (3) 
at, 09 (rj, #,)/ Or; 


Uvcnutemb H 3HaMeHaTeJb Ipapol uacTH (3) mpeoOpasyroTcsa CJlesyIOuluM 
o06pa30M: 


de (Ay t)) — OWE] _— , A W—2E| (WDB )er 


rye (W—AiE)x1.— 9nement k-i crpoku u l-ro cromOya marpnunt W — dj,E. 
Ouepuguo, O| VW —dNE|/0(W—XE)x upeycrapiser co6ok amreOpanue- 
eKoe onomHeHHe amementa (W —A;E)x1 B AeTepMuHante | W—,;E|. Odo- 
3Hauus ero Al’), MaTpHULy, Col3Hyi0 110 oTHomleHuio K W —ijE, uepes A) 
M MaTpHIly, TpaHcnonupoBaHHnyw kK A‘), yepes A”, nloy4uM, yUHTEIBad, YTO 
E—ejuHvuHad MaTpHita: 


09 (Aj, #5) OWE, ~(i) aw) (i) —/ OW (i) 
Se Ak = —=—] An = ae A , 
at, dt, 208; Iai a Cea 


HJM, OKOHYATEJIBHO: 
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AnaJOruyHo, | 
89 (Xj, tj) OIWHHEL (WE) me) 
a Tak Kak 0(W —}:E)/0); = —E, TO 
09 (Aj, £4) Chie Hi) 


= i. (6) 


OuesuyHo, uTo dopmysia (6) ocTaeTcH CMpaBexHBOH MpH 3aMeHe MaT- 


PHUbI A” MaTpullel cA" , rye C—THpOHW3BOJIbHOe UYHCJIO, OTJIMYHOC OT Hy- 
JIA. Tlostomy MOXKHO HallWCaTb Take 


OW ~/, 
wg. (C0) 
Hy ~~ sp(ea) 
Bpruucnenve Matpuubl OW / Ot; He mpeqcTaBadeT HHKakUX saTpyqHeHHi. 


SaTpyAHeHHA BOSHHKAIOT JHIUb pH BbHCHeHHH MaTpuuB cA“, 

Ecam Ob Matpuua W—d;E Opima Heoco6eHHOH, TO MOXHO O6bIIO OBI 
_BbIUHCHTb JuOObIM cnocoOom maTpuly (W—A,E) 1 uw, yMHoxHB ee Ha onpe- 
qeuTeib MaTpHubl W—iA,;E, 3HaueHHe KOTOporO NosyyaeTcA MOMyTHO 
pH Bpryucuenuu (W —,E)}, natu marpuny A“. 

JleicTBuTebHO, TaK Kak 


(W—i,E) AY =|W — XE IE, 
TO 
A® =|) W — EN (W — 2,2). 


B paccMaTpHBaeMOM HaMH Culyyae MaTpHua W—d;E sapanetca oco6ex- 


HOM MW NosToMy OOpaTHoli He uMeeT. OfHakO 3TY TPYHOCTb MOXHO OGoOliTH 
CeQYIOULHM OOpa3omM. 


JIio6y!o MaTpHily n-ro NopsyKa B MoxKHO 3alvcaTb B BHIe 


(8) 


rye Bo—cyOmatpuna (m—1)-ro nopsyKka; u— crom6eu; v—crpoKa u 
6 — uncano. 


Ec Tellepb BbIUMCIATh MaTpulty B™, o6paTHylo marpuue B, To, KaK 
U3BeCcTHO (7), OHA TlomwyuaeTcA B Bue 


vBo : 4 ’ (9) 
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me Bo —MarTpuita, OOpatHan By (lpeqtomaraerca, uTO Oa cyuulecTByer), 
ao = b—vB,u. n 

H3 opMyubl pasi0xKeHHA eTepMHHAaHTa 10 37eMeHTaM JBYX TepeceKato- 
M{HXCH PAOB BbITeKaeT, Jasiee, TO 


weed 
etn (10) 
Ilostomy 
anes 
ee ARN HA) 


rye A—MaTpuua, coio3sHad Mo oTHOWeHHIO K B. 
» CneqoBaTesbHo, 


(12) 


‘Ecau |B|=0, To, kak BugHo u3 (10), u «=O. B 9Tom cayuae mytem 
MpeqembHOrO Tepexoga mosyuaetca 


(os 


(13) 


| Bo| 


TakyM .o6pa30m, Bpruncnenue matpuust cA“ ya paccmarpHBaemoro Ha- 
MH Culyyan JIerKO OCylecTBAeTCA 0 Popmyse (13) B cmeqyromem nopsyKe: 

1) marpuua W—2;E 3anucpipaetca B Bue (8); 

2) HaxOquTcA 0 smoOOoMy cnocoby cooTBeTcTByioulad el MaTpuia By 
(pH 9TOM NomyTHO Mosyyaetca uw 3HaueHve |B,|, 4TO MosBONAeT B Cmy4ae 


a 
HeEOOXOJHMOCTH BBIYHCIHTh u camy mMaTpHuy A); 
3) NpousBoquTca BbIUHCIeHHe cTpoKH vB)’ u cronOua Bou; 


? 


4) HaxoquTCa MaTpHuHoe MpousBefenue By uvBy’ u cocTaBaaeTca MaTpH- 
na cA”, 

Jlanmbuetinee Bprancsenue OA;/Ot; MpousBoquTcA mo dopmyse (7) H He 
TpeOyeT oco6bix -osCHeHHH. , 

H3n0xXeHHbIH MeTO] BLIYHCJIGHHA YaCTHEIX MPOH3BOAHBIX OT KOpHel Be- 
KOBbIX ypaBHeHHH 0 NapaMeTpaM MOxXeT ObITb JIerKO paciipocrpaHeH Ha 
OOMIHH CyyaH ypaBHeHHH THMa 


nye aU: | (Ja) 


rye K — kBaypaTHad MaTpHua Toro xe nopsyKa, uro u W. IIpn stom cop- 
MyJia (7) MpHHuMaeT BHT 


/ oW OK \ pez, 
sp | (3 a, ) oo 

era NB Nee (7a) 
at; Sp (K-cA®) 


rye A“ —Matpuua, TpaHCNOHHpoBaHHad K MaTpHile A”, ABAAIOULEHCA 
Colo3HOl 10 OTHOWeHMIO K MaTpulle W— AK. Bbravcienve maTpHubl cA 
B 9TOM CJlyyae MpOwsBo_NTCH mo Tol xe dopmyse (13). 
Ecam ypapuenua Tua (1) uaa (la) momyyaioTca Mp pellieHuH 3afa4 
O HOPMAaJIbHbIX KOJIeOAHHAX MeXAHHYECKHX CHCTeM, B YaCTHOCTH, NIpH pellle- 
HH 3ayad O KoseOaHHAX MHOFOaTOMHBIX MOJIeKyJI, TO, KaK HS3BeCTHO, Aj 
mpeycTraBaaer co6oh KBaypaT yacToTb! /-ro HOpMaJIbHoro KOueOaHHA (;). 
477 


Torga 43 h; =] Cae_yeT AA MpOMsBOAHOH OT YacTOTHI i-rO KOMeOaHHA TO | 


KaKOMYy-TO MapameTpy tj 


CmoseuckHi rocyqapcTBeHHbIi 
mleWaroruyeckHi HHCTHTYT 
um. Kapna Mapkca 


“Bayt ee SarkieaGny 


(14) 


Moctynu.i0 
14 IIT 1955 


UHTHPOBAHHAA JIATEPATYPA 


1 Jl. C. Masuu, Tp. ®@MAH, 5, 92, 173 (1950). 2B. H. Paganeesa, Boruncan- 
TeJIbHBIe MeTOAbI WHHEMHOM anreOppi, 1950, crp. 109. 


178 


Wornagn Arkayemun HayR CCCP 
1956. Tom 108, NM 2 


MATEMATHKA 


Akayemuk A. H. KOJIMOrFOPOB 


O MPEACTABJIEHHW HEMPEPbIBHbIX ®YHKUWMA HECKOJIBKHX 
MNEPEMEHHbIX CYNEPMO3SHWMAMH HEMNPEPbIBHbIX ®YHKIMM 
MEHbINErO 4HCJIA MEPEMEHHbIX 


U3 coo6maemoli qaJiee TeopembI 3 BbITeKaeT TaKOe HECKOJIbKO HeOKuJaH- 
Hoe CJIe{CTBHe: 2106aA Henpepblenan GbyHKYUA CKOAb Y2OOHO OoAbUlo20 4UCAa 
nepemeHHolx npedOcmaeuma @ eude KOHe4Hot cynepnosuyuu Nenpepolenoix 
@yxkyul He Oonee em mpex nepemennox. JIA MpousBombHOM cbyHKNHH 
yeTbIpeX MepeMeHHbIX TaKoe MpeycTaBseHve HMeeT BH] 

4 
ig Te r 
I (1, X%2, X3, X4) = > Ah [X4, 21 (%1, Xa, Xs), La (X1, X2, Xs)]. 
r=1 

Bonpoc © BO3MOXHOCTH TpefcTaBeHHA smoOoli HelpepHIBHOH cbyHKUMH 
TpeX MepeMeHHbIX B BHAe CylepNO3HUHH HeNpepbIBHBIX (byHKWHH ABY xX 
TIGpeCMeCHHBIX OCTae€TCH OTKPbITHIM. JlOKa3aTebCTBO BO3MOXKHOCTH TakOro 
npeycTaBJeHHxA OOO3sHaYaNO Obl NOHOe pelieHHe 13-% npoOsmempr Cuap6eprta (') 
B CMBICJI€ ONpOBepxXeHHA BbICKasSaHHOH Tuaboeprom runotesbl. Teopema 2 
NOKa3bIBaeT JIHIWb, YTO MpeycTaBeHHe OOOH HelpepbiBHOH (PyHKUHH Tpex 
MI€PeCMeHHBIX B BHJe CyNepNO3HIHH HeMpepbIBHbIX (PyHKUHH AByxX TepemMeH- 
HbIX CTAHOBHTCA 3aBeJOMO BO3MOXKHBIM, eCJIH B KaueCTBe BCIOMOPaTeJIbHbIx 
TI@peMeHHbIX JIONyCTHTb MepeMeHHble, MpoOeraioujwe OMHOMEPHOEe OOpaso- 
BaHHe H@CKOJIBKO OOJIee CJIOXKHOe, YEM OTPe30K YHCOBOH IpAMOH, a HMCHHO,— 
yYHHBepcasbHOe JepeBo (epeBOM Ha3bIBaeTCA JIOKaJIbHO CBASHbIL 
KOHTHHYYM, He cOfepxallu B ceOe romeomopduoro OOpasa OKpy2XKHOCTH; 
Kak moka3am Meurep (7), cyllecTByeT yHHBepcasbHoe JepeBo 3, coyepxa- 
mee B ceOe romMeoMopduble OOpasbl BCex JepeBbes). 

B janbuetimiem: k, m,n, r—HaTypambupie uucma; a, b, c, C, d, M, R, 
x, y, u, v, f, F, g, h, , 6, p— elicrBuTembHblIe WucNa; &, 9, ) — 9eMeHTHI 
JI@PpeBbeB; E” —equnugublii n-mepupiii Ky6; O< x%i<1; i=1,..., 7. 

Teopema 1. 

a) ITpu awb6om n> 2 cywecmeyiom makue sadanHble Ha E” nenpepotenole 


ynkyuu 
og, er ott 


CO SHAYeHUAMU U3 YNUBepCaAoHOeO Oepega =, umo m06aA KenpepolenaA 3adaHK- 
wan Ha E” deticmeumeaonaa gyxnKyua f npedcmaeuma 6 eude 


n+1 , 
Qa fa 
[Gp aS Ay OES orn FIN 
il 
20e OeticmeumenbHole PyHKyUU hy (£) onpedenensl u Henpepoleno: na &. 
6) ITpu amom yxKkyuu hy moeym Oolmb eblOpankel mak, umo onuU OyOym 
Henpepoleno saeucems om f @ CmblcAae monoACeUU pasKOMepHotL cxooumocmu 
y n = 
6 npocmpancmeax Kenpepoleneix dynkyud Ha EO u na &. 
V3 teopempt 1 nouru HemocpegcTBeHHO BbITeKaeT Teopema 2. 
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Teopema 2. II pu. ao6om n>3 cywecmeytom .maxue sadannole Ha E” 
Henpepolenele Mynkyuu 
gt,.., 
Co sHaueHuAMU uz E, umo awban nenpepolenaa 3adaKnaa na E” gyrxKyun f 
npedcmaeuma 6 eude 


flSigs 5 Kay = De, eee 


r=] 


20e Oelicmeumeavnole dyHkyuu fh’ (x, &) onpederenbi u Henpepblenbl Ha npous- 
eedenuu E+ Xx &. . 

YHHBepcayIbHoe JepeBoO & MO*KHO (CM. (?)) CUHTaTb peaJIM3OBaHHbIM B BHJe 
KOHTHHYYyM€a, pacllOJIOKeHHOrO B eMHHYHOM KBafpaTe E*. OGo3sHayaa yepes 
gi HW gh KOOpAMHaTAI TOUKM 9’, MomyyaeM B Bue HeMOcpesCTBeEHHOrO culeq- 
CTBHA Teopemb! 2 lpefvioxKenHe: 


Teopema 3. [pu awobomn>3 cywecmeytom makue 3adanHole Ha E” * 
Henpepolenole Oelicmeumeronole qynKyuu 


1 ns al 
Byes By Bis -inare ae 


umo so6aa HenpepoleHan sadanHan Ha E” dynxyua f npedcmaeuma @ eude 


PAKS eee > ite g(x, mire 5 pane eb (. marries Spas | 
r=1 
20e mynxyuu h’ 3adano u nenpepoienot na E38. 


Teopema 3 npu n=3 TpHBHalbHa; peasbHBI HHTepec OHa HMeeT JIMULIb 
pH n> 4. 


OcraeTca yKa3aTb BKpaTue NyTb JoKasaTesHcTBa Teopemp! 1. Mcxoqunim 
MYHKTOM 3TOrO JOKa3aTeJIbCTBa ABJIAeTCA Cueqyroulad JIeMMa. 


OcHoBHas wemMMa. JTpu so6om n>2 na E" mootno onpedeaumo 
cucmemy MyxKkyut 


Wan (Xap oo PeXa) 
c uxOeKcamu r, k, m, npobezamwumu sHaveHUun 6 npedenax 


Dass Op ee ae Co a tae in = ee 
Komopan ob2adaem caedyroujumu ceoticmeamu: 
dts 0; 


i 
5 2) Unm==0 auwb Ha mHooKecmee Gy OQuamempa d,, 20e d 
—>0o; 


3) Oea mHooecmea Gin 
He nepecekaromcn; 


4) npu awbom k 6 Kaxdoti mouxe P € E” 


r—>O npu 


: 
U Gam C OOuumU undeKcamu ru k npu m' =m 


r=n-+1 M=mp 
r Ss 
CS: WA eG, 
r=] m=l1 
2de c u C He 3a6uUCAM Om k; 


i 
5) PYHKYUA Ukm NOCMOAHHA Ha KaDKOOM Gin 
k’ >k u npouseoronom mi’. 


Tlocrpoenne CHCTeMBI (pyHKUM ut He MOXKeT ObITb H3UIO2%KeHO B pamkax 
9TOH SaMeTKH. Jlasiee 9Ta cucrema ibyHKuuii lipequosaraerca 3aaHHon. 
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v CMem Me UNOeKCOM fF NpUu 


JlemMa l. Py 


a) Jli6aan Henpepoienaa sadannan xa E" dynxxyun f moxem bomb nped- 
cmaeaeHa 6 Bude 


co nti ™R 


Sa) tans Cape (1) 


R=) tr? hi] 


20e Koagbpuyuenmol a’, (f) He sasucam om p. 
6) Onn ees "ar, (f) moeym 6oumb ebi6panot 6 Bude Henpepolenolx 


gynkyuonanoce om f u npumom mak, umo Ha Kascd0om cemeticmee % paBHo- 
MepHO OrpaHHYeHHbIX H paBHOCTeMeHHO HeMpepbIBHbIX (PyHKunH f 


lar, (AI<aS), WaB<o. 


JjoKa3aTebcTBO JIeMMbI | OCHOBaHO Ha cBOlicTBax 1), 2) H 4) CHCTeMbI 
Ujm W HawwHaeTca C OWeHKH OCTaTOUHOrO wWieHa RK B NpescTaBJeHHH 


Rel ee 


= r r 
Pals ye Son Minn (P er R, 
r=1 m=1 
rye 
r 1 r 
a Phm—UPOUSBOsbUbIe TOUKH, NpHHafwekalllve COOTBeTCTBYIOWIMM MHO2KE- 
cTBaM Ghm. Jlerko MoKa3aTb, 4TO MpH Hafvexkaljem BblOope KoadpPunHer- 


TOB Din 
) M, 


M=sup |f(P)|, %= sup |f(P)—f(P’)|. 


PGE o(P, P’)<dp 


IRI<({i—z 


rye 


Tlomuoe JoKagaTesIbcTBO slemMbI 1 BbIXOJHT 3a PaMKH 9TOH 3aMeTKH. 
Sanulem Tenepb pa3svioweHne (1) B Buye 


n+1 
Seat (2) 


r=1 


co Mp 
= pe Sahm (f) Unm (P 
k=1 m=1 
Vs cpoficts 2), 3) uv 5) CHCTeMbI Urm JerKO BbIBOJHTCA  CJeyrollee 
cpoiicrBo dyHKuni f’: 
Jlemma 2. ®ynxyusa f' (P) nocmosxxa Ha Kascdok Komnonenme 106020 
MHOOCeCMeA YPOBHA PYANKYUU 


fore) mp 
FT (P) = ' ga Dd thm (P). 
=1 m1 


3ameTuM Tellepb, uTO, Kak Obimo noKasaHo A. C. Kpoxnpojom (°), Kommo- 
HeHTbI MHOXKeCTB ypOBHA sOOoli HempepbiBHOli (yHKUHH B HeKOTOpOH ecTe- 
CTBeHHOH ToNOmorHH OOpasyroT AepeBo. Jlepepo KoMMOHEHT MHOXKECTB YPOBHH 
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ee rol n+l 
dynkuuu F o6osHayvm yepes &’, a 9TH JepeBba E,..., & '* oro6pa3uM 


rOMeOMOp*H3MaMH 


Ha lomapHo He MepeceKaloujvecd MOJMHO*KeCTBA YHUBepCcaJIbHOrO JlepeBa co 
Tlo02%xuM 


¢ 


o (P)=4,(¢), ecm PEER, : 
H ompeyemuM Ha = HenpepbiBuble dbyHKuuu A’ (€) Tak, yToObl AA &E Bo 


A(t) =y, econ f’(P)=y mpu P€%,* (6). 


f' (P) =f [9 (P)I. (3) 


@Mopmyub (2) u (3) H MpHBOAAT Hac K JOKa3aTeMbCTBY YTBepXJeHHA a) 


Teopemp! |. YrBepxKeHve 6) TeopempI | WOKa3bIBAeTCH Ha OCHOBe yTBepxKJe- 
HHA 6) emMpr 1. : 


B 3aKks04ueHHe OTMETHM ellie 6€3 JOKasaTeJIbCTBa CJIeqyrollee NpeqowenHe: 
Teopema 4. IIpu awbox n>2 u e>O0 Onan Kadott dynkyuu f, 
gadannolt u Henpepolenoti Ha E”, cywecmeyiom makue mHOz04/eHOL 
Oy ee eas a, (x), Cr (%X); =1,...,a41, 
umo 60 ecex moukax PEE" 


Varepattatin 


Jlerko NpoBepHTb, 4TO 


20e 


h Oi, ox5tn) = 2D GG) OIG, (tae eee (Xn) + Xn—a]. (4) 


r=1,2 
B cayuae n=38, noaoocue 


d(u,0)=uU+v, 8 (x,y) =ar(x)¥, Ar (x, x’) =e, (%) + %, 
noayuum us (4) 


nee Xg, Xs) = 


= d (23 {X3, D[ My (x3, 1), Ay (Xs, 2), So {xs, [Ay (Xs, X1), Ay (Xg, X2)]}). (5) 


B cuJly Teopembl 4 s06an nenpepoienan ynKyuA mpex nepemeHHolx 
annpokcumupyemca C Abo mouHKocmel0 BolpackeHuem euda (5), ede d, g,, b 
uh, — MHOeo4nenbt om Oeyx nepemeHHolx. ITO 3amMeuaHHe TOKE ocBellaeT 
C H€CKOJIbKO HOBOH CTOPOHBI Kpyr 3ajfjau, UpHMbikatouluh K 13- npoOseme 
Tusb6epra. 


Tlocrynuso 
5 V 1956 


UHTUPOBAHHAS JINTEPATYPA 


* D. Hilbert, Gesammelte Abhandlungen, 3, 1935, n° 17. 2 K. Menger, 


Kurventheorie, Berlin — Leipzig, 1932, Kap. X,§ 6. 3 A.C y 
Hayk, 5, B. 1 (30) (1950). pee : p. X, § 6. . C. Kpoupog, Yen. martem. 
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JLoxaagn Akayemun nayx CCCP 
1956. Tom 108, Ni 2 ¢ 


MATEMATHKA 


B. C. KOPOJIIOK 


ACUMIITOTHYECKHE PA3JIOKKEHHA JIA PACIIPEREJIEHHSA 
MAKCHMAJIbBHbIX YKJIOHEHHNM B CXEME BEPHYJIVJIH 


(IIpedcmasrzeno akademuxom A. H. Koamozoposum 16 III 1956) 


OHOH W3 BaxKHDIX Saad B TeOpHH BepOsATHOCTeH ABIAeTCA ycTaHOBseHHe 
OWe€HOK TOrpeliHOcTeH, KOTOPble BOSHHKaIOT IPH 3aMeHe TOUHBIX pactipese- 
NeHHi MpeAeIbHbIMH. YTOUHEHHEe TipeeAbHbIX TeopeM Aa yHKuH pacnpeze- 
J@HHA CYMM He3aBHCHMBIX CJIYYaHHbIX BeJIMYHH, CXOJAMMXCA K HOPMaJIbHOMY 
3aKOHY, Obiio HayaTo emel]. JI. UeOpmuesnim(*), a 3arem pa3sBHTO MH cTporo 06o- 
CHOBaHO B paboTax Kpamepa (?) u Occeena (*). BobuIMHcTBO JasbHeHIMx pabor 
1O ACHMITOTHYCCKHM Ppa3JIOKeHHAM JIA PYHKUMH paciipesereHHA CyYMM IIpH- 
MbIKaeT K Kpyry He, pa3sBHTbIX B yKa3aHHbIX padoTax. 

ACHMNTOTHYeCKHH aHasH3 JIA pacipesenenul dyHKWMOHaOB OT CYMM 
CUIYYaHHbIX BeJIMUHH JIMIUb TOMbKO Hayat. B paOore Uxyua (*) nomyuenb OleH- 
KH ObICTpOTbI CXOJMMOCTH K IIpefeIbHOMy 3aKOHY pactipeyeseHHli MakKCHMyMa 
CYMM He€3aBHCHMBIX OJHHAKOBO PpaclipeAeJICHHbIX CJLYYaHHbIX BeJIHYHH, BeCbMa 
lasiekKWe OT OKOHUAaTeIbHBIX. ACHMMTOTHYCCKHE pa3sJIOKeHHA JIA MaTeMaTH- 
HeCKOFO OMKMAAHHA JOCTATOUHO TyiaqKHxX PYHKWAH OT CyYMM, CBA3AHHBIX B Lellb 
Mapkoga, mocTpoeHbi B padotax HM. M. Puxmana(®,®). Acumnrotuyeckue pa3sio- 


KeHHA MO cTeneHaAM 1/Vn QA (yHKWHH paciipesemenuaA KpHTepveB cormacHsA 
Komoropospa u CmMupHosa uMelwTca B padotax H. B. Cmupnosa(’), B. B. Due- 
yeuko(’) u aptopa (°). Bemyyae cumMeTpH4uHol cxempl Bepnynnu (p=q ="/2) 
AMeCTCA OCHKA OCTaTOYHOTO WWieHa JIA paciipeseseHHA OMHOCTOPOHHHX 
MaKCMM@JIbHbIX YKJIOHeEHHH (7°). 

B nactosieli 3amMeTKe Ha lpuMepe cxempl BepuyH u3iaraeTcA MeTO) 
MOCTPOCHHA ACHMMTOTHYeCKHX pasOKeHHH A PyHKUM pacnpesenenua 
MAKCHMAJIBHBIX YKJIOHeEHHH CYMM He3aBHCHMBIX CJIYYaHHbIX BeMMHH. OTOT 
MeTOJ, MOKeT ObITb IPHMeHeH H K Oovlee OOMIMM CXeMaM, HalIpHiMep, B cJlyuae 
eIMeTIATHIX CITY YaHHbIX BEIHYMH WH CYYaHHbIX BEJIMUMH, HMEIOWIAX MJIOTHOCTb 
acripeeseHHA. 

1. Ilyctb cayyatiHbie BeHYHHbI MOCIe{OBaTebHOCTH CepHit 


es ee (1) 


IPHHHMAIOT TOJIbKO [Ba BOSMOXKHBIX 3HAYeHHA: % C BePOATHOCTbIO p H — 8 
> BEPOATHOCTLIO g = 1 —p (mpeqmomaraem AIX OMpeeseHHOCTH, YTO J~< Pp, 
IpH4¥eM Pp HM g MOFyT 3aBHCeTb oT 7). Cuyualinble BeNHUHHDI & Mpeqmosara- 
2M HOPMHpOBaHHbIMH Tak, YTOObI 


aS ale = | 
Mi, =ap—8Gg=0, De =@p+Bq= = 
[lo02%KHM 


k 
Sh he 0y lle ot; Sy = 0. 
r=1 
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Teopema 1. PagnomepHo no 2 (z>>0) @ KasKdom KOHe4HOM ompesKe, 
He codepocaem nyan, u Ora m0beix pug (O<qGapm 1) 


Zz 


nn 2 = 42 rd ‘ ; 
on (2) = # {max Sp <2} = V . ioe Se ne ard Ce +0(=5) (2) 


Tv 


0<k<n > 
=a fore) foe) Ae ‘ 
On (2) = # {max |S;z|<z} = 1 og) Oe Le \ areca aE ae 0 (aa): 
Pe * =I (2k—1)z 
(3) 
Jlna OKasaTebCTBa TEOPEMbI BBEJeM YCJIOBHbIeE BEPpOATHOCTH 
P* (t, x; 2) =f {max S,<2z/S~ = x}; 


P(t, xP2y= # {max | S;|<2/Sx = x}, 
o<r<k 


Vis onpegenenua dbynxuuli P*(t, x; 2) u P(t, x; z) cueqyeT (CM. (*), $1} 
UTO OHH ABJIAIOTCA PellEHHAMH Ppa3HOCTHOrO ypaBHeHHA 


Pt, AR +a) P(i-—, x—a) + 
+q(1—g+)P(t—-+, «+8) (5) 
pH cueqyroulux rpaHwuHBIx ycoBuAXx gua P*(t, x; 2): 
P* (Bx, x; 2y=T npn 0< x= 2; 
Pt (— ax, x; z)=1 upu x <0; 
PPE, £12 k= 0 pee 


Beit e Pte ese): 
P (8x, x; 2) =1 upu O< x <2; 
P(—ax, x;z)=1 mpw —z<x%x<0; 
P (tx: 2h 0 mpal | Se. 


Takum o0Opa30M, HeCKOJIbKO O606ulad pesysbTaTbI (°), MOXKHO NoOsyYHTb 
aCHMIITOTHYeCKHe pasJIOKeHHA JIA YCJIOBHbIX BepoATHocTeHt (4) B cxeme 


Bepryvin *: 
Teopema 2. I/pu duxcupoeannom t>>0 u amb6om x paenomepHo no z 
6 KACOOM KOHELHOM OMpesKe, He COODePICALeM HYAR: 


P*(t, x; 2) = 1 —e-242—*)/t — 


p—q 2 [z—x 2X (Lr 2) alec ae eet ee 
Fe eet (a ©) 
ae 
P(t, x; 2)= > (— 1) e-2kelke—x)It * 
Vale R= a7 any eee: eye 2kzx (RZ — x)] 1 
x {1 — Fat |(— 1 SF + See See [+ 9 (aan 


* B (°) cnenyeT nonoxKuTh p= m/N, gq= n/N. 
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e. eae OOOCHOBaHHA aCHMMTOTHUeCKUX pasoweHHi (6) u (7) HCHOJIb3yeTCH 

peycTaByienue dbyHKuHH T'puna In(t, x; t, Y) pasHocrioro ypapHenusa (5) 

Wepes NJIOTHOCTH BepOATHOCTeli OHHOMMaJIbHOrO paciipefenenua By(t, x) = 
? 


= Ch p'gt" (k=nt, r= npt + — i 


Vinpq 


B,, (t, x) B, (#—t, y —x) 


Pale ts, |) ee bac : (8) 
Tenepb mo dopmywie nomHOH BeposTHocTu 
on eye a Dn nl Piceraclie (le wiel: (9) 
— = <in<z 
oz) uae). (bets es). Beatle) (10) 
2 yz 


’ n 
Pe Xn — BO3MOXKHbIe 3HaYeHHA CyMM Sy, = de. 
k=1 
Hcnombsya acumMnToTuueckue pasioxeHun (6) u (7) qua YCJIOBHBIX Be- 


poatHocteli P*(t, x; z) u P(t, x; Z) MH MOKambHyIO Teopemy JIA M0THO- 
cTteH B cxeme BepuHy.smu B dopme 


a a= 
iB, (i = ————— e724 | rae | 3) p—x?2/2 1 
ree Var pd. 6npqV 2x Same eae See lamar sly 


u3 (9) u (10) mocue HeKOTOpBIX BBIYHCeHH H OWeHOK NoyyuM yTBepxJe- 
Hwe Teopempl |. 

OTMeTHM, YTO JOKasaTesbCTBO TeopeMbI | MO2XKHO MpOBOHTb Henocpesct- 
BeHHO, 6e3 NpesBapHTembHOrO OOOCHOBaHHA aCHMINTOTHYeCKHX pa3svlOxKeHHul 
(6) w (7) qa ycnoBHbIx BeposTHocteH. Jia sToro HyYKHO oce dopMmaub- 
HOrO TOCTpOeHHA ACHMMMTOTHYCCKHX Pa3JIOKeHHH VIA YCOBHbIX BepOATHO- 
cteH P*(t, x; z) u P(t, x; Z) Bocnomb30BaTbca Popmynamu (9) u (10) u 
OIW€HHBaTb OCTATOUHbIe YWICHbI B HHX, YUHTbIBAH, TO OCTATOUHbIe eH! 
ACHMITOTHYUeECKHX pa3sJORKeHHH JIA YCJIOBHbIX paclipefesIeHHH ABJIAIOTCA pe- 
IW€HHAMH pa3HOCTHOTO ypaBHeHHA (5) C MpaBoH uYacTbiIo, oOMpeyemsemMo m0 
TI€pBbIM JBYM WIeHaM pa3vloxwKeHHH (6) H (7), COOTBeETCTBeHHO. 

IIpu nocrpoeHuu nocweqyioulHxX YWICHOB aCHMMTOTHYeCKHX pa3vIOxKeHHi 
JIA paciipeyesieHHA MAKCHMaJIbHbIX YKJIOHeEHHM B cxemMe Bepnyau mpHHuu- 
IIHaJIbHbIe 3aTPpyHEHHA He BOSHHKAIOT, HO S3HaUHTeJIbHO YCJIOXKHAIOTCA BbI- 
YMCJICHHA, CBA3AHHbIC C MpHMeHeHHeM (opmys (9) u (10). OneHnku octatou- 
HbIX WICHOB B pa3soxwKeHHAXx (2) uw (3) He ABMAIOTCH OKOHYATeJIbHBIMH. OHH, 
HallpuMep, MoryT ObITb yJIy4WeHbI MpH CTpemMseHHu z K OecKOHeuHOCTH (Cp. 
(®), erp. 105). 

2. Tak KaK aCHMMTOTH¥eCKHe pa3JIOx%KeHHA (2) u (3) HMeIOT MeCTO H IIpH 
g—0, TO mpH nmg—>i c pocTtom n Ao OeckoHeuHOcTH H3 (2) u (3) TO.yUHM 
ACHMMTOTHYeCKHe pa3sJIOXKeHHA JIA PYHKUMH pacipeseseHHA MaKCHMAJIbHbIX 
yksIoHeHu mpouecca Ilyaccona €,(t) c Mapamerpom i: 

Teopema 3. Jaa nyacconoeckoeo npoyecca ©, (t) c napamempom } 
umerom mecmo dopmyAbl: 
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f {max {1 —_-— ae w} <<} = VE hewn dx + aN =? eat, O(> \e 


0<?<1 VE 

(12 ) 

oe} 1 

# {max|t———G (t)| <2 Ja1 42/23 (1k [ e-*edx +0(4). 
0<t<1 k=1 (2k—1)z 

(13) 
VUucrutyT MaTeMaTHKH Tlocrynuso 
Axayzemuu wayx YCCP 30 XII 1955 
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‘ MATEMATHKA 


UneH-koppecnonzent AH CCCP A. HW. MAJIBILEB 


KBASHIIPHMHTHBHbBIE KJIACCbI ABCTPAKTHbIX AJITFEBP 


AOctpakTHoH asreOpoli HasbiBaloT nNocsegqoBatTembHocTh <A; fy, fe, --.>; 
COCTaBJICHHyIO H3 HeKOTOPOrO MHOxecTBa A MH oOMpeyeseHHbIX Ha A one- 
pau fi(%1,...,%n,) CO 3HayeHuamMu B A (1). Jlanee npegnomaraetca, uro 
Kawai OlepalluA MpOW3BOAUTCA Hajl KOHEUHBIM UHCJIOM apryMeHTOB, a YHCVIO 
onepalMH Mower ObITb H OeckOHeuHHIM. AsreOppr <A; fy, fo,...> H 
<B; 21, Za...» OMHOTHNHBI, eCH OHH HMMEIOT OHHAKOBOe YHCO OMepa- 
IMM HW COOTBETCTBYIOUHe OlepalHH 3aBHCAT OT OHOTO YHCa apryMeHToB. 
B faibHehwiem No, KNaccOM avsreOp Bcergqa NOHHMaeTCA COBOKYMHOCTb 
OJHOTHMHBIX asIreOp, COOTBeETCTBYIONLHe OMepallHH KOTOPHIX OOO3HAYeHbI OLU- 
HakoBo. AsreOpbl MpemosaraoTca OMpeyeeHHbIMH JIMIIb C TOUHOCTbIO JO 
H30MOpu3Ma, T. €., CCJIH Kakad-HHOyAb asreOpa BXOJUT B pacCMaTpHBaeMbIit 
Kjlacc, TO B 3TOT KIaCC JOJDKHbI BXOJHTb H BCe H30MOp(PpHbIe avireOppl. 

Kuacc amre6p, 3JI@MeHTbI KOTOPbIX yAOBJIETBOPAIOT TOK TECTBAM BHAA 


(Xe) Ses (Men AD (Ba nn masa SOM Ket no's Om) |e (1) 
rye KBaHTOpbI OTHOCATCA K 9JIeMeHTaM asreOp, a 9%, ) — MHOFOUWJeHBI OT 
X1,+++,Xm, WOJYYeHHbIe MpH MOMOMH KOHeYHOrO YHCJa Cynepno3HuHi oc- 


HOBHbIX OMepaluli, HasbiBaeTCH MPpHMHTHBHBIM, BakKHbIM CBOHCTBOM 
IIPHMUTHBHBIX KJIaCCOB ABJIAeTCH CyMeCTBOBAaHHe B HUX avireOp C 3aaHHbIMH 
ONpeesAIOMIMMH paBeHCTBaMH. OfHakoO B sIMTepaType BCTpeyaJHCb H Apyrue 
KNaccbl aslreOp, HallpHMep MOJyrpynMbl Cc COKpalleHHAMH, KOJIbla XapakTe- 
PHCTHKH HYJIb, BHYTPH KOTOPbIX TaK2Ke OKa3aJIOCb BOSMOXKHBIM PaCCMaTPHBaTb 
aJIreOpbl C OMpefeAIOWMMM paBeHCTBaMH. B HacTOsIleH 3aMeTKe H3y4aloTcHA 
o6ulHe cBOHCTBa KJIaccOB avJireOp, BHYTPH KOTOpbIxX CyleCTBy!0oT avreOphl c 
MIPOMSBOJIbHBIMH H IMPOWSBOJIbHbIMH KOHEUHBIMH CHCTeMaMH OMIpejeJIAI0WAx 
paBeHCTB. 

Ilyctb K —npou3posbubl kKslacc asreOp. Paccmotpum cuctemy S dop- 
MaJIbHbIX Pa@BCHCTB 9, (Ciigensy a) =v, (Sor yseers a), Tye 9, ), — MHOrouleHb!; 
%; — 9JIeEMeHTbI BCHOMOraTesbHOro MHoxecTBa J. AumreOpa A xkaacca K c 
1OPOX[alOMMMH SJIeEMeHTaMH Gz, 3A4HYMePOBAaHHBIMH IPH TOMO 9JIeMeHTOB J 
ya3bIBacTCA avlreOpol c ONpeRe AIM UMM paBeHCTBaMyH SBK, 
cM Jia modo anredppt B us K u moGoro oroOpaxkeHua «—>b, MHOmKeCTBa 
J u B, upu xoropom B B BbiNoHAOTCH paBeHCTBa 9, (b.,,..., 02.) = 
= 9 (Oe,14,+°- , ba,) u3 S, cyuyecTByeT romomopdpHoe oroOpaxenne A B B, 
jepesogamee Gd. BO. («EJ). Hpu nycrom mHomwecrse S asre6pa A 6yzer 
-Bo60,HOH B K B cMbIcCMe CuKopcxoro (?). OuepuqHo, ec asreOpa A 
> olpeyensiomuma papencrsama S B K cyulecrByeT, TO OHa olpeyeumseTca 
Ss TOUHOCTHIO JO Hs0MopPusMoB Hay J. 

Kaace anmreOp K Hwa30peM PHHUTHO-CBOOO,HBIM, CCIM B HeM Cy- 
eCTByIOT avireOpbl C JIOObIM KOHECYHBIM MHOXKECTBOM OMpe/evIAIOULHX 
Japeucts. Knacc K Ha30BeM CBOOOJHBIM, eCJH B HEM CyleCTByIOoT aJl- 
‘eOpbl C JOObIM MHO2KECTBOM OMpe/eMAIONIMX PaBeHCTB. B cBoOo,HbIx Ks1accax 
‘akan asre6pa ecTb (akTop-auireOpa cBooo,HOH amreOppl. B cduHuTHo- 
BOOOJHBIX TO Ke HMeeT MeCTO JIA asIreOp C KOHEUHBIM YHCJIOM oOpa3yloulux. 
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Teopema lk. Kaacc aaze6p K moeda u moaeko moeda ceo6oden, Koeda 
K codepacum ece nodageeOpet u npamole npouseedeHuA Cceoux aanzeop. 
TloxaxkemM, HampuMep, 4TO CBOOOJHbIM K1acc K o6ac3aTeJIbHO COJePpKUT - 
TIpsaMoe MpovsBeqeHHe JNOObIX YBYX CBOMX asreOp A, B. PaccmoTpyM aJ-— 
re6py C c o6pasyrouumu <a, b> (a € A, O€ B), uMeroulyto B K onpeyess10ne © 
paBeHCTBa 


fylaghep, «4 <Gn, On) Ss Gina ee On)>, (2) 


rye f;—OcHOBHBIe onepawHu Kaacca K, [oOaBaa kK paBeHCTBaM (2) cooT- 
HoweHua <a, b> = <a, 6’) (U), MomyaHM cuCcTeMy OMpee/AIOULHX PaBeHCTB © 
yaa A, a yoGapaaa x« (2) coorHoweHua <a, b> =<a’', b> (V), momyaHM 
onpefensioulve papencTBa quia B. Ecau Opt B C HMeJIO MeCTO paBeHCTBO 
<a, by = <c, d>, TO OHO HMeIO ObI MECTO HM B CHCTeMe C paBeHCTBaMH (2) u 
(U), vr. e. B A, orkyga a=c. AnanoruyHo nojyaumM b=d, oTKyfa Cie- 
qyetT, uto C ecTb mpamoe mponsBegenve A u B. 

B pa6ote Max-Kuucn (3) oOHnapy2xXHJIOCcb BayKHOe 3HayeHHe JIA TeOPHH © 
amreOp He TOJbKO ToxKecTB Bua (1), HO HM TaK Ha3bIBAeMbIX yC JOBH bIX 
TOMKJECTB, HMeIOMHX BAY 


(%,) + (pp) 19, =, & + & Op = Pn Sng = Pagal (3) 


THE 1, Y>+++> Pray Paty — MHOPOUMCHBI OT MePEMCHHBIX %,,..-,% mq: K.aace 
asireOp, 2I@MeHTbI KOTOPbIX YJOBJIeETBOPAIOT HeKOTOPOH (bHKCHPOBaHHOM Cu- 
cTeMe YCJIOBHbIX TOXKJeCTB, OyeM Ha3sbIBAaTh KBASHNPUMUTHBHHEIM. 
Ec 4MCIO OCHOBHBIX ONepalu MW YCJIOBHbIX TOKeCTB, ONpeeAIOMIMX 
Knacc K, KoHeyHO, To K OyjeT Ha3bIBaTbCH KBA3HIPHMUTHBHEIM B 
y3KOM CMBICWJIe. 

B IpHMHTHBHBIX KsIaccaX BMeCTe C HeKOTOpoH asreOpoH A Tomy xe 
Kaccy IpWvHagqexaT W cpakTop-asreOpbl anreOppr A no 000M KOHTpyeHT- 
Hoctu Ha A. Urodnr cdaxtop-amreOpa A/@ anreOppi A KBa3HNpHMHTHBHOrO 
Kjacca K mpvHaqiexasa cHopa K K, HeoOxoqHMO HU OCTaTOUHO, UTOOBI 
KOHrpyeHTHOCTb § yyOBJeTBOpAa Tpe6oBaHHAM 


(X,) + + (pq) [9 = 9,8» - &P, = Pn > Pngy == Png Mod 6)], 


COOTBETCTBYIOILHM YCJIOBHbIM TOMKMecTBaM (3), oNpeyesstoulHM Kslacc K. 

Tak Kak NojamreOpbl HW MpAMble MpoOH3BeqeHHA avreOp KBa3HMpHMUTHB- 
HOrO KJlacca IpHHajviexkaT ToMy »%e Kglaccy (4), TO Kéa3sUunpumUumuUEHELe 
Kaaccel ceobodHel. OTcIoa pw MoMomH Teopemp! Bupxroda (!) Henocpeycr- 
BeHHO CJleqyeT, YTO Kea3UAPUMUMUBHOLLL KAACC Moeda U MOAbKO moezda npu- 
mMumué6en, KO2da 6ce PakmMop-areeOpbl 9MO020 KAACCA COdepPICAaMCA 6 HEM, 

Muoxectso A Cc MOCJeJOBaTeIbHOCTbIO ONpeAeJICHHbIX Ha HEM MpesuKaTOB 
HasbIBaeTCA MojevIbIO (°). OOBIUHbIM OOpas0M BMeCTO OMepalHii MOxKHO 6paTb 
COOTBETCTBYIOUNHe MpesuKaTbl UH pacCMaTPHBaTb asireOpbl Kak MogemH. Ycu0- 
BHMCA TOBOPHTb, 4TO kKuacc alreOp K MOKANbHO-onpeReUuM, ecau 
M3 TOTO, UTO KaxKaHt KOHEYHAA MOAMOJeb MpPOK3BOJIbHOH (cbukKCHpOBaHHON 
anreOpb! M usomoppua moqmMofenn moA_xo_ameh aureOpp! us K, caepyer, 
yTto M mpHuayiexut knaccy K. B cayuae OecKOHeuHOH CHCTeMbI OCHOBHBIX 
onepalvi B STOM ONpefeseHHH CJleqyeT OpaTb NOMOJeNH OTHOCHTebHO 
MPOM3BOJIbHbIX KOHEYHbIX TOQCHCTEM OCHOBHBIX ONepalui. 

Teopema 2, Jaa moeo «mobo Kaacc anee6p K 60a Keasunpumumue- 
‘Helm, HEOOXOOUMO LL Oocmamo4HO, 4mMoOOoL On OoLA GuHUMHO-CBe0O0dHbLM U <AO- 
KQNbHO-OnpedeaumoIM. 

HeoOxogumoctb ovesryna. Jia qoka3aTesbCTBa OCTATOUHOCTH O603HauuM 
uepes3 S Kakylo-HHOyJb KOHEYHYIO COBOKYIHOCTh (PopMaJIbHBIX paBeHCTB 
P(Xpy00%59Xs) = P(Xs41,.+.,%4), THE 9, )—MHOFOUNCHbI, a x; — 3IEMeHTHI 
HekOTOpOrO (bHKCHpoBaHHoro CueTHOrOo MHoxecTBa. Ilo ycnospuio B K ectb 
-amreOpa A c onpefemoluumMn pabenctsamu S, Ecau B A oKaxetca x; = x;, 
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O IIHINeM yCJIOBHOe TowKecTBO Sx; = x;. Tycrp % — copoxynuocrp BCeX 
OJYHeHHBIX TAKUM CMOCOGOM YCJOBHBIX TorKecTB, M3 joKabHOH ompeyean- 
ocTH Knacca K Tenepb BuyqHo, uro K Bose xapakrepusyerca ycnosusmn S. 
Teopema 3. J[aa moeo «mooi Kaacc aneebp K 6010 Keasunpumumue- 
blM, HEOOXOOUMO uU Oocmamo4HO, YmMObHbL OK OHbLA AOKAABHO onpedeaumolm 
—4mobol npAmble npous6edenun aaeebp K codepoaauco 6 K. 
JlokasaTebcTBa TpeOyeT JHWIb JocTratounocTp. Ho u3 wOKanbHoli oupe- 
€NUMOCTH ClleqyeT, uro K cojfepxUT Bce NoanreGpst cBoux anre6p. B cusy 
eopem I, 2 orclojla BbITeKaeT KBaSHIpHMHTHBHOCTD K, 
AHaJIOrHYHO JOKa3blBaeTca 


WMeapema —4.- Knacc anzedp <A; fi, <..., fad: U3SOMOPDHO BAOIHCUMBLX 6 
meeo pol: <A; -fi,.- 0s fms Ima» ...)/n> KeasunpuMUMUBHOZO KAQACCA C HOALLUIULM 
UCAOM OCHOBHOIX ONepayull, CaM KeasunpumumMuUeeH. 

Ynmocrpauveli Moryr CiyYKHTb Nosyrpynnmbl, BNORKHMbIE B Ipyntinl, 
Aspectuo (°), uTo Kyacc TaKHX oJlyrpynn onpeyensetca G6ecKOHeUHBIM 
HMCJIOM YCJIOBHbIX TOMKECTB, He PAaBHOCHJIbHbIX HHKaKOMY KOHeYHOMY UMCuy 
CJIOBHBIX TOMKecTB. Orciofa, B YaCTHOCTH, CylefyeT, YTO Teopema 4 HeBepHa 
WIA KJIACCOB, KBa3HIIPHMHTHBHBIX B y3KOM CMBICJIe. 

OjHosHauHad (byHkuHA f co 3HaveHHaMH BA, ONpeyeseHHad Ha vactu A, 
[asbIBaeTCA YACTHYHOH ONepawneu Ha A. MHoxectBo A c 3aqaHHOn Ha 
[eM CHCTEMOH YaCTHYHBIX OMepalluli HasbIBAalOT YACTHUYHOK anredpouH (’). 
JroOpaxenhe o OHO YacTHYHOH anreOpbl B Apyrylo Toro xe THA 
{a3bIBaeTCH TOMOMOp(H3MOM, eCJIH H3 paBeHCTBa y= fj; (x1,...;Xp) ANA 
IEMEHTOB TepBOH CyekyeT PaBeHCTBO Y° = jf; (x%,...,x%) BO BTopoH. OqHO- 
YWHOSHAYHbIN TOMOMOpPH3M YaCTHYHOH amreOpbl A B asreOpy B Has3bipaeTca 
smo KeHHeEM A BB. Mobi cKaxkem, uTO Ha YacTHYHOH aure6pe A BBIMON- 
IAeTCA YCJIOBHOe TO*KAecTBO (3), CCH H3 CYMIECTBOBAHHA JIA HeEKOTOPbIX 


yy+ ++ yX_q_ MHOTOWICHOB $,, Y,,--- 59,5 Yay Ppig» CYMMECTBOBAHMA apryMeHTOB 
’n4, H BbINOIHEHHA PaBeHCTB 9, = ,,...,9, =, CeLylOT cyilecTBOBaHHe 
ynt1 4 PaBeHCTBO ¢,,,=%,.,. BBofa, Kak BbIle, MOHATHe YaCTHUHOH aul- 


‘eOpbl, OMpesesIAeMOH «CYIMECTBYION[HMH) MHOPOWIeHaMH HW JJaHHbIMH paBeH-' 
TBaMH, JIerKO yOeCHTbCA, YTO TaKHe aJIreOpbl CYWIeECTBYIOT B KBa3HIIPHMH- 
'HBHbIX KJlaccaX JIA JOObIX HaOOpoOB MHOFOYWIeCHOB H PaBeHCTB. 

Teopema 5. B xkeasunpumumuenolx Kaaccax u«acmuunole anzeOpol, 
SAO AIOLLLECA KOHCYUHOIM 4LUCNOM CYWECMBYIOWUX MHOeOUNEHOB U oOnpedeAsMOU4Ux 
naeencmeée, KoHeUNbl. Cyiuecmeosanue ANeopumma OAA pacnosHasaHUusA BAOdICU- 
MOCMU KONEUHOIX 4ACMUMHOLX AAzeOp KeasUNpuMmUMUBHOed Kaacca K 6 ObbmM- 
WIE AANZEOPel 39MO2O KAQCCA PAGHOCUALHO CYtWecmBoeaHtlI0 AAeopumma OAR 
MeWWeHUA NpoOAembl moszcdecmea 6 OOblUNKIX AAeeOpax Kaacca K. 

Ja MpHMHTHBHBIX KJaccoB 9Ta TeopeMa oKa3aHa Spaxcom (7). JloKa3a- 
eJIbCTBO OOMeErO CJITyYaA MpOBOAHTCA TeM Ke CIIOCOOOM. 

Vimeert ecto TakKe Culeqyioulee OO06mleHHe TeopeMbI 4: 

Jaa usomopqnott eaoscumocmu uacmuynoti aneebpo A @ oOolunyto aneeopy 
<ea3unpumumusnHoeo Kaacca K wHeobxodumo u Oocmamouno, umobo na A 
SOINONHSAAUCH 6 CAAOOM CMbICNe BCE yCACBHbIE mooKOecMea, UmeroL4Ue Mecmo 
wa ecex obblunbix anzeOpax Kaacca K. 


VpanosckHit rocyapcTBeHHbli r Tlocrynuo 
mlegqaroruyecKHH HHCTHTYT 6 I 1956 
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1G. Birkhoff, Proc. Cambridge Phil. Soc., 31, 433 (1935). ? R. Sikorski: 
Fund. Math., 39,211 (1952). *J.C.C. McKinsey, J.of Symb. Logic, 8, 61 (1943). 
1A. Horn, J. of Symb. Logic, 16, 14 (1951). ® A. Tarski, Proc. Acad. van We- 
rensch. (A), 57, 572 (1954); 58, 62 (1955). .® A. HW. Maabues, Marem. cOopH., 6, 331 
1939); 8 251 (1940). 7 T. Evans, J. London Math. Soc., 28, 76 (1953). 


189 


Jlonnayu Arayemun Hayk CCCP 
1956. Tom 108, Ni 2 


MATEMATHKA 


H. H. MEAMAH 


O PEKYPPEHTHbIX ®OPMYJIAX JIA CTEMEHHbIX CYMM HYJIEM 
BECCEJIEBbDIX ®YHKUWMH 


(I] pedcmasaexno axademuxom II. JI, Kanuyeti 30 XII 1955) 


1°. IIpH pemeHuH HeKOTOpbIX 3aqay MaTeMaTH¥eCKOH (H3HKH HyKHO 
3HaTb 3HAYCHHA CYMM OTPHUaTeJIbHbIX cCTeleHel SeccemeBbIX (yHKNHH (CM. 
HampuMep, (1)). Euje Siaimep mpH MOMOUIM 9STHX CTeMeHHbIX CYMM BbIUHMCAI 
MepBble KOPHH (yHKuHH J, (Zz). STH CYMMbI BbIYHCIAIM TakxKe Peneh u Kaan (?). 
B nocuequve rofl NOABHaCb NOCBALLEHHaA 9TOMy BoIpocy paoora II. JI. Ka- 
muupi (2). Bo Bcex sTHxX paOoTax JalOTCH HeKOTOpPbIe aJITOPHTMbI, MO3BOJIAIO- 
He MOyuaTb NOCWeAOBaTeJIbHO OHO 3a APyrHM BbIpaxKeHHA JIA CTCMCHHBIX 
CyYMM B BHJe pallHoOHaJIbHOH (yHKUHH OT MHeKca GOecceseBoli dyHKUMH UY 
IIPHBOAATCA B ABHOM BHJe 9TH BbIPAKeHMA JIA NepBbIX CTeMeHHbIX CYMM. 
B HacToslleH 3aMeTKe BBIBOAATCA MpOCcTble PeKyPPpeHTHble POPMYJIbI, MO3BO- 
JNAIOWHe JIeTKO BBIUHCIATb OTPHIaTeJIbHbIe CTeMeHHbIe CyYMMbI sOOoro 
nopayKa, ’ 

2°, ByyemM MOJIb30BaTbCA OOO3HAYCHHAMH, HECKOJIbKO OTJIHUHBIMH OT 
OOBIUHEIX: 


ay = iM de (1) 


rye Ay, ; WpoOeraerT Bce OTJIMYHbIe OT HYJIA KOPHH CecceseBol yHKuHN J, (2). 
IlycTb vy OTHMUYHO OT OTPHUAaTeMbHOFO WeMOrO YMCA NM UM Vy (z) = z—-Wy (2), 
Torya 


ie 4 ; enc Bz7Age 
4 3 U5(2) = earersrn bi x Je ie (2) 


OuesuqHo, o?*t1) = 0, w HyXHO HaliTH JMUIb 6) (COEIHO STy BeHYHHY O60- 

3HauaioT yepes 2o(”)), Tak Kak Jy(z) yOBMeTBOpseT ypaBHenuio y"-+ = y+ 
y2 

+ (1 —%)y = 0, TO PyHkUHA vy (Z) yqOBMeTBOpseT ypaBHeHuIO 


" 2 4 , 
oe + 2 Fly 4 0=0, (3) 


Ys (2) cneqyet, uTo cTeleHHbIe CyMMBI ok)  sBnmIoTCA KosdppHHeHTaMu 
cTeneHHOrO pxAa AA MorapHpMuyeckoH NpowsBoA_HOH yHKUMH vy (2) 


v, (2) 
DWM 2 Slat) gah? 


mae (4) 
PyHKUNA U,/vy, KaK 9TO ceqyeT u3 (3), YHOBJeETBOPpAeT ypaBHeHHIO 
v'\' uy’ \2 v4.9! 
(5) + (SF) +A 4+1=0. (5) 


190 


0698078" F 
1698078‘ T 
7h LE078‘T 
6707078" 1 
GSZ6078 'T 
¥S06678 ‘1 


VEgzSOr ‘ze 


} emuroel 


~L60861S10'0 
LOVZL6LZ0'0 
ZZESLVTSO ‘0 
€TLEEL760 ‘0 
6E8FEPLI ‘0 
0FZ960ZE ‘0 


GLE6S ‘0 


LLSG68E‘E 
SLS668E ‘E 
L8S6688'€ 
€99668E ‘€ 
080068 “€ 
€8L5068 ‘€ 
GcT¥S6e '€ 
SLeOeHY'E 


VWr67SE2 ‘7 


7£0066'6 * ¢-OF 
9078786 'E + »-0T 
G89L970 ‘T° s-O1 
6L6VL88‘E * e-OF 
LEYSLIE‘T * c-00 
ELYGLOV YF * OF 


69S271S10'0 
2660871500 
REESOLLT‘O 


GL‘0 


VL689' VF 


~SL6189 ‘FT 


186189 ‘VT 
120289‘ FT 
€91289 ‘FT 
819289 ‘FT 
VST¥89' FT 
YEE689 ‘VT 
TLOLOL' ¥F 
O€Z69L‘ VV 

cy 

9} 


VG 


6968726 * at-O} 


VE6LGE ‘T+ vt-01 
Z80SE66'F - et-OT 
€998126' ° et-01 
ZEETLES ¥ * 11-0) 
0897608‘ 9 + or-OF 


LLS9EIS‘ 6° 6-OF 


G68Z09E‘T * .-OF 
SPLV866 ‘T° 9-01 


66ZL8E6‘S * s-OF 


6LLZOVE ‘Y + ¥-OF 


69TZOVS ‘9 + s-OF 


L999TPOTO ‘0 


VO8TESL'S 
VOSTESL'S 
GLETE8L'S 
SE6TESL 'S 
PLECESL'S 
W9OPESL'S 
ZGGEPSL'S 
GELV68L‘S 


SI8I8T8‘S 


€EL6827 ‘1 * s-OF 


98107928 * s-OV 
SSEZ6LL‘F7 * 2-0F 


LVZ6E9L‘Z + 9-OF 


C6ZP8ES ‘T° s-0F 


VI80772 6° s-OV 


LL@Z9VE‘S - o-OF 


O8%%Z60'S * s-OF 


979G06L‘T * 2-OF 
L99V7010'0 


&290'0 


9 


4S 


494 


Tloycrapaaa pal (4) B 39TO ypaBHeHHe, NOJyYHM 


(2) — 

oy = By ay? 

Schhe Wey asg) 20 (Reeds timate aM ee (6) 
g(2k+2) — J >, g(2t) g(2k+2—21) 

7. y 


~ 20+k DS 


3°. B pa6otre I]. JI. Kanunupl fan Takxe aJsropHTM Jia HaxoxwK,eHua 
OTPHIaTeJIbHbIX CTENeCHHbIX CyYMM HyJieH dyHKkunu 2J) (z)— HJ, (z), rae H — 


KOHCTaHTa, H IIPHBeJeHbI ABHbIC BbIPAXKeCHHA JIA NepBLIX Tpex cyMM. I[lycTb 
Wy, H = 2— (2d" (z) — HJ, (z)) u 


if") = eR (7) 


rye CYMMHpoBaHHe paclipocTpaHeHo Ha BCe OTJIMYHbI€ OT HYJIA KOPHH PyHKUHH 
wy,H- Momwkem cuvtath Hy, Tak Kak 2J\ (2) —wy(z) = —2Jy4(z) 4H 


mn) = of). OuveBH AHO, Wy, H (0) = (v— H) vy, (0) +0, mosToMy 


Ww, de EL 2 Sneky) zak (8) 
Ww, W@W, (2) 


C apyroi croponsi, BbIpaxaa w yepe3s v uw v"—yepes v’ u UV, TOMyUHM 


; : ; ‘ 1 ge % 
Wy 205 (VP LN) Oy von (y 4H) 5 4 20, v—H' y—Hz 0, 
Wy H zv, +(v—H)v, zv, +(v—H)v, ge 

if 
v—Hv 
WJ 
Zz? (2h+2) 2k (gl+2) 21 = v+H h k 
(i- =, ie € ) Dat eS yey ree DGS a 
f 
CpaBuuBan Koop puyveHTsl, nomygyaem PpeKyppeHTHbIe PopMy.IbI 
a vtH 
(2) gi be 
th, He yee ee oe 
nist oeabl so ena a x ero nee (9) 
(2k+-2) Bey tan cys i ok 
Ty, ca 


i=] 


IIpumeyanue. Onucannniii cnoco6 


PeHTHBIX MOPMyJI OTPHUaTebHIX cTeneHH 
peHUMabHOrO ypaBHeHua 


IPHMCHHM If TlOyYeHHA peKyp- 
BIX CYMM KOpHeH pemienua qudde- 


2u" + zp(z)u’ +q(z)u=0 
192 


p(z) H q(z) — aHauuTHYeckHe (yHKILHH), HMelouero BH u = 2%g(z), rye 
}(z) —uenaa dbyuKuua. Jlorapudmuyeckand mponsBoquaa dbyHkunu g(z) B 
TOM CJIydae YOBJIeETBOpAeT ypaBHeHHIO 


(<)+(S)+ SE POE 4 DSS thd ai 


1puyem y(v—1) + vp (0) + q (0) = 0. sf 
[ia WuOCTpayHH MpHBoyHuM Tad. |. 
Tax Kak 1 = 900%) /o@kt2), to c 8 3HaKaMH NONyyaeM 3Ha4eHHA: 


Koa = 2,4048255, A, = 3,8317060, pio. = 1,8411837,  pr,1),. = 1,3566020. 


TenmotTexHHyeckan s1a0opaTopHa Tocrynuso 
AxkagemuuH HaykK CCCP 29 XII 1955 


WMTHPOBAHHAA JIMTEPATYPA 


Tl Jl, Kanuna,. KOTO, 21, 9, 971. (1951). #2 FT: HH. Banco, Teopua; 
Gecceneshix dyHKuHa, 1949. 1]. JI. Kanuma, JAH, 77, Ne4 (1951). 
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Jloxgaagn AkajeMum Hayk cccP 
1956. Tom 108, N& 2 


MATEMATHKA | 


A. A. MYWHHK 


HEPA3PELIMMOCTb MPOBJIEMbI CBOJMMOCTH 
TEOPHH AJIFOPHTMOB 


(Il pedcmaszexno akademuxom M. A. Jlaspenmbesuim 27 II 1956) 


B jaHHOM 3ameTKe JaeTCcA pelieHHe MpoOsemMbl CBOJMMOCTH pPpeKyPCHBHO 


MepeYHCIMMbIX MHOXKECTB (p. I. M.), HocTaBseHHOH B 1944 r. Iloctom (?). 
1°. Onpegeamenue 1. HaOopomM MbI Ha3sbIBaeM KOHeCYHY!O HIM OeCKO- 
HeEYHY!IO MOCeAOBaTeIbHOCTb 4HCe *. 


Onpegeneunue 2. IIpequkaTOM MbI Ha3biIBaeM HaOOp, COCTOALIHH 


TOJIbKO H3 C€QHHHI UH Hy wen. 


Onpegeneuue 3. Uncaa, Bxoqanyue B HaOop A, Ha3sbIBalOoTCA KO MT O- 


HeEHTAaMH A. 

Ha6op uytTepmpetTupyetca Kak (yHKUHA **, 3aqaHHad Ha BCeX 4MCMaXx JO 
N < oo. IO. Menpeyes B (?) paccmotpe PyHKWHOHAabHOe NpescTaBJenue (Cp. 11.) 
-OMepaTOpoB, pacCMaTPHBaeMbIX Ha BCIOAY OMpeseweHHbIX GYyHKUHAX (T. e. 
OecKOHeuHBIX HaOopax). Jia BcaKoro onepatopa JT cylecTByeT @yHKUHA 
3(w), onpeyenstomjad mpeoOpasoBanHe A HadopoB B HaOopbl, coBmayaromlee c 
T Ha OecKOHeuHbIX HaOopax, MpeoOpasyembIx onepaTopoM JT B Hadopp (Meg- 
Beyes). Bepetca reflesesckad HyMepalluA yNOpAJOueHHBIX Map KOHeUHBIX 
Hadopos. PyHKuHA 8(w) onpeyemaeT MpeobpasoBaHve HaOopa 7 B Hadop A 
(A (4) =) Takum o6pasom: [d(w), d’(w)] mapa HaGopoB c rejemeBCKHM 
HOMepoM 6 (w); CKaxKeM, uTO HaOop d aABJAeTCH YACTbIO Habopa f, ecu 
Id BCAKOM KOMMOHEHTbI d COOTBETCTBYIOWad KOMMOHEHTa f onpefemeHa U 
paBHa eH; 4Ba HaOopa COBMECTHHI, CCH OHH W3 3THX ABJIACTCH aCTbIO 
Apyroro; ecau d(w) — uacTb Ha6opa 4, To. d’(w) —uacTb A, H BCAKaA YaCTb 
A ABJIACTCA YaCTbIO B HEKOTOPOM HaGope d’(w) Takom, uTo d(w) — uacTb 4. 
Byem rosoputb, yTo dbyHKuHA 8(w) peamusyer c.m. onepatopa T. 

1O. Meypeyes foKa3a, YTO AIA BCAKOTO YaCTHYHO peKypcHBHOrO omepa- 
Topa (4.p.0.) T cymecTByeT NpHMHTHBHO pekypcHBHad dyHKuusA (UH. p. Od.) 
8(w), peamu3yioujaa ero .n. (?). 

AnaJOrMuHble yTBepXKeHHA CIpaBeAIHBbI AIA MpeqUKaTOB Mu OMepaTopor, 
ONpeevIeHHbIX Ha NpequKaTax H MpeoOpasyroujux ux B MpequKatni (/]-one- 
patopni, J//-o). 

2°. Bpeylem cooTHouleHve > quit HaGopos: f >A, ecmu 2TO cOoTHOIIeHHe 
BHINOJIHEHO JIA TEX COOTBETCTBY!OWIMX KOMNOHeHT f HA, KOTOpbIe ONpeseJIeHbI 


4 Bf, 4 B A.A osHayaer MpequKaT, NOyYeHHBI us KOHOYHOTO NMpequKata A 
MpOOJ2KCHHEM HyJIAMH; h copnaqaeT c A AA OeCKOHeUHEIX MpequKaToB A. 


IIpequxat § u3 h—[A]e ecrb uacTb A, cocraBneHHad u3 & KoMNOHeHT A. 
Onpeyenenue 4. Ju3sbionkuuel mnpequKatos fis fas <ees tesa 


co 
AVis\VV...Vfs\V...—\/ fs HaspiBaetca mpequKat f, i- KOMMOHeHTAa KOTOpO- 
s=]1 


ro—0O, ecm BO Bcex npequKatax f, i-A KOMNOHeHTa —0; —1, ecau B He- 


mn Tloy yvcsIOM B SaMeTKe MogpasyMeBaeTCA HaTypasbHOe uuco usu O, 
PaccmaTpHBaeMble B 3aMeTKe (yHKUHH MpHHUMalOT SHayeHHA 4CeN. 
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KOTOpOM fs i-A# KOMMNOHeHTa—I1; B NPOTHBHOM CJlyyae, i-A KOMMOHeHTa f 

Heolpejlesena. . 

q a ee (orp.) O—1, orp. 1—0, orp. mpequxata 
= , HTbI KOTOPOrO CYTb OTP. COOTBeTCTB 

KOMIIOHEHT ‘. ; caall 


: Onpegeneuune 6. CuenmenuemM Npequkata u no & (YHCHO) c npequ- 
_Katom f (u, f)e=@- HasbiBaeTCA MpequkaT AUN f, T. e. comepxKanuit 
, CTOJIbKO 3K€ KOMMOHEHT, COBMECTHBIM C [U], H TaKOH, TO KOMIIOHeEHTHI g C 
-HOMepaMH >>a (eCJIH OHH ONpefeveHbl) ABJAIOTCA OTP. COOTBETCTBYIOIIHX 
_ KOMMOHEHT f. 

3°. Jlerko oKa3aTb CyljecTBOBaHHe YHHBeEPCaMbHOroO O.N. WAY. p. 
IT-o, T. e. 1. p. @. p(X, w) TaKOH, uTO *. M1. BeaKoro 4. p, JI-o T peaau- 
3yeTca (byHKWvelH 9x (w) = o(x,w). I]-o T o0o3HauuM Ty. 

Tlepecuutaem mapbi unce (x, w) 1. p.d. x(t) u w(t). 

— (f(t), Ff @)]— ynopagouennan mapa mpefukaTow Cc refeseBCKHM HOMepoM 
lx (), w(t)]; m(t) — aamua f(t); m’ (t) — qauna f’ (ft). . 
: 4°, Teopema 1. Cywecmeytom p.n. nepexypcuensie muoocecmea Hy u 
H, makue, amo Onn ecex x Ty (hy) sh, u Tx (he) #hy, 20e hy u hy — xapax- 
mepucmuueckue gynkyuu (x.q>.) Hy, u Hy, coomeemcmeenno, m. e. H, u A, 
He C60OAMCA Opye K Opyey 4. p. Onepamopamu. 

OnpefesMM p.1. NocweqoBaTeIbHOCTh YHCeEM fy <Cry<Cfg<c..-<Cfor< 
<fortix<(--+» HW KOHEYHBIX mpefquKatoB A,(0), hy, (1),...,/1(2k),.--3 
h, (0), hp (1),.-.. Ipumem 3a ry—0; A, (0) —f (0); 4, (0) — | f’ (0). 

Ilyctb MocTpoeHbl 4WCJla Ty<O ry <<... <Cfor H MpequKats! A, (0), A, (1), ..- 
me. GA 2R) fe (O)e Aa (h), 0. 5g (22), 

Tora forti = pt *, yROBJeTBOpHAIOMlee CJIeMy!OIHM YCIOBHAM: 

a es Toke 

1,2. f (t) > he (2). 

1,3. f(t) copmecten c [Ag (2k)]ay, Tae a(t) = max {o% (ft), a (t)}, 
a, (t) = max {m(r1)} +10, a, (t) = max {m’ (r1)} + 10, ar; = max {ri}. 
r1<j <j m<t 
X(r5¢) < x(t) 

__ 14, Upegquxar h, (2k) \/ (A, (2k), f’ (t))a) HecoBMectTeH c f’ (ft). 
15. JIu6o x(t) x(rei+;) (i<Ck) mu60, o603Hadaa max {fei} = 
Per pee X(rgt4=*(4) 
Toi-ti<t 
=femii, [(rem+i) HecopmecteH c Ah, (2k), mu60 ff’ (Tem41) | COBMeCTeH 
c h, (2k). 3a hy (2k +1) npumem hy (2k)\/f (Ter41), 38 h, (2k-+1) — npequKat 
hy (2k) \/ (Ay (22), f’ (farta))a(rgnga)* 

Torte = pt, YOBsMeTBOpAIoWlee COBHAM I],1—IJ,5, nomyuatomjumca ¥3 
,1 —I1,5, ecu 3aMeHHTb B HHX far Ha Ponti, hy (2k) wa hy (2k+ 1), he (22) 
Ha Ay(2kR+ 1), reita Ha Seite, Tomti Ha Teme. 

Tonomum A, (2k + 2) = Ay (2k +1) Vf (rente), fa (2k + 2) = hy (2k + 1) \V/ 
\/ (hy (28 +1), F (rar-t2))atran gs) 

TlocrpoeHubie MocJlefOBaTeIbHOCTH ABMAIOTCA BbIVHCJIMMBIMH, u60 ycJIOBHA 
I, 1—5 u UH, 1—5 osdhcbextHBHo mpoBepsAroTca. MoxKHO j[OKa3aTb, 4TO 9TH 
MOCeOBATeIbHOCTH P. I. 


[ostomy HaGoppi hy = Vi (i) u hy =\/ hy(tk am. biorp, mame, Hi He, 
=0 =0 


COOTBeETCTBEHHO. 

TloxasatesmbcTBo TeopembI | BbITeKaeT U3 JIEMM 1—7. 

Jlemma 1, J[aa ecaAkoeo 4ucna X, cywjecmeyem He 6onee KOHeLHO2O MHO- 
owecmea KopHeli ypaenenun x (Ti) = Xo. 

Jloka3aTeJIbCTBO MpOBOAHTCA WMHAYKUMeH 10 Xp. 


* wt o3HavaeT HaHMeHbUlee f. 
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JlemMa 2. x,—xeKkomopoe 4ucao (npouseorsnoe). ECau s — Haumenoilee 
wucno makoe, amo x(r1) > xX) npu l>s, mo cywecmeyem He bo2ee oOdHOeO 
uemHozo u He bonee OONO20 HeLemHoeo 1>>s makux, 4MO X(T1) = Xp. 


Jlemma 3. JTycmo s onpedeaeno us ycaosuti semmot 2. Toeda npedukam 


[Ay (S)]aysyt10 Coemecmen ¢ hy, a [hy (S)]}a,(s)+10 Coemecmen C hy, 20e hy (Ss) — Onuna 
hy (Ss), @ ho (s) —Oauna hg (s). . 

Orcioqa cuepyer: 

Jlemma 4. H 6 hy, u 6 hy OecKonewno mHOoeo HyAel (mM. e. OonOANEHUA 
kK H, u x Hy 6ecKonednol). 

Jlemma 5. IJlocaedoeamensnocmb fy<cfy<(..-<cri<i...- Oeckoneuna. 

Jlemma 6. H, u H,—eunepnpocmoie mnooecmea (1). 

JliemmMa 7. Tx (h)s¢h, u Tx (hy) A hy npu atobom x. 

Teopema | MoxeT ObITb 3HaYHTeIbHO ycusleHa. 

Teopema 2. Cywecmeyem p.n. nocaedoeameroHocmb eunepnpocmelx 
p.n.m.H,, Hy,...,Hn,..., tenet KoMopoti nonapHuo we ceodumol Opye K 
Opyey 4. p.o. 

Teopema 3. Kaxoso 601 nu Obia0 p.n. Hepekypcuenoe mHoorecmeo G, 
cyujecmeyem eunepnpocmoe p.n.m. H, Komopoe ceodumca Kk G u K Komopomy 
G ne Ceodumcn 4. p.O. 

5°. JlanbHehwiMe pesyJIbTaTbI (KaK HW Tpebiqyulve) OTHOCATCH K HCUHC- 
J@HHIO MACCOBbIX Tpo6sem, co3qanHomy IO. MeyBeyespi (?). 

Cnenya Meypeyespy, Ha30BeM MaccoBoH npoOsmemol A BCAKMH Ksacc PyHK- 
wu (Bclony onpefeneHHbrx) {A} H CKaxKeM, UTO Mpobsema A CBORHTCA K 
npodueme B (ASB), ecnu cyuectByeT u.p.0o. T, npeoOpasyiomni Bcakylo 
dbyHKuHIO Kacca {B} B dyHkuHIo Ksacca {A}. Eom ASB, no BHA, TO 
sanuuiem, u10 A < B. Eom AX BuBS A, TO Haz0pem Au BuecpaBHt- 
MbIMH mWpoOsemamu (A x B). 

PaccmorpumM mpo6memy Ay NpofomxKaemocTH 4. p. dyHKWHH Y(n), cocTos- 
mlylo H3 Bcex PyHKUHH, coBnagaomux c  (n) B TOUKAaX, rye v (n) Onpesenena. 
Ilyctb mpo6sema B coctouT u3 OHO yHKUHH. 

Teopema 4. Ecau npobsema B ceodumca k Ay, mo B— paspewumaa 
npobsema. 

CaeycTsue. Ecau npo6mema paspemmmoctu MHoxkectBa E cBo,uTca K 
KaKOH-HHOyb MpoOseMe OTJeNMMOCTH p.I.M., TO MHOxKecTBO E pekypCcuBHO. 

Teopema 5. Jaa ecaxoli napot pexypcueno (p.)-HeomdeAumolx p. nN. M. 
E, u E. cywecmeyem p.n. nepexypcuenoe mxoocecmeo H makoe, 4mo npobse- 
ma omdenumocmu E, u E,) we ceodumca «x npobr»eme paspewtiumocmu H. 

Teopema 6. Cywecmeyem p.n. nocaedoeamenonocms nonapHo Hecpaénu- 
Molx npobsem omOeAUMOCMU p. nN. mMHODCeCMe. 

Teopema 7. Jaa ecaxol nepaspewumoti npobsemo Ag,r, omOeAumocmu 
p.n.m. E, u E, cywecmeyem npobsema omdeaumocmu Ap.y, p-neomdeau- 
Molx p.n.m. Hy u H, maxaa, umo Age, $ An,n,. 

6°, Mero, mpuMenenHpli kK JoKa3aTembcrBy Teopem 1, 2, 5—7, nosBouser 

MCCNeEQOBATb WeJIbIM PAA 3aqad WCUHCJIeEHHA MaCCOBLIX MpoG/JIeM HM HeKOTOpBIe 
pyrve Bompocet. 
__ OOosHayaa A,-M. peKypcHBHO MpoeKTMBHOe (p. Ip.) MHOXKeCTBO Kulacca 7, 
B,-p.— p. mp. pyHkuuo Kviacca n* (°), HasoBpem B,-onepaTopom onepatop T, 
:p. 0. KoTOporo peasM3yeT HekoTOpad By-d. 6(w). Hpo6memy M Hasopem 
Bn-paspeuwiuMou, ecu OHA COMepKUT xoTA Obl OfHY B,-c. By-M.— MHOxe- 
cTBO, X.q). KoToporo B,-d. 

Teopempr 1—3, 5—7 ocraiwrces B cule, ECM 3aMeHHTb B HHX p. tl. M. Ha 
An-M., a CBOAMMOCTb 4.p.0. Ha CBOAuMOCTh B,-onepaTopamMu, IpHyeM JOKa- 
3ATCJIbCTBa OOOOMICHHBIX TeOpeM HO MeTOMY CXOAHBI C OKA3aTeMbCTBAMH 
Teopem 1—3, 5—7. 

Teopema 4 Takxe o606nlaeTca TIpH 3aMeHe 4. p.@. Ha yvactuunyio B,-d. 


* Veetca B BHAy KlaccuHKanua Kanna Mocroscxoro, 
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(a. Br-®.), Te. Ha By-cb., ObITh MoxeT, He BCIOAy OMpesemeHHyo, a paspe- 
IWHMOCTH — Ha B,-paspellHMoctb. 

CpBoyumoctb B,-onepatopamu — B,-CcBoJMMOCTb — ABJfieTCH yTOUHeHHeM 
HHTYHTHBHOrO NpefcTaBJIeHHA O CBOJHMOCTH TpoOvieM IIpH yCJIOBHH pa3speliH- 
MOCTH BCeX Ap_4-M. HJM, 4TO TO Ke Camoe, NepeywcMMocTH BCexX Ap,-M. 
-Moxkxo noctpoutb Takoe A,_\-M. E (yHHBeEpCaJbHOe), YTO ec Mpobue- 
ma M_ B,-cBoqutca Kk upodsueme L, TO MS Jy, rye Ly — konpionkuus (?) 
mipoOsemer L wu mpodmempr paspemmumoctu E(LUAg). OO6patuo, ecu 
MSLUAgzE, To mpodsema M_ B,-cpoqurea K*L. J]na Toro yToObl MHOxe- 
cTs0 E oOslaqaso yKa3aHHbIMH CBOHCTBaMH, HEOOXOMMO H JOCTATOUHO, YTOOHI 
OHO OnIIO By-M. WH 4TOObI BCAKOe B,-M. CBOAMNOCb K HeMy. 


MockoscKHi rocyapcTBeHHbi Tloctynu10 
mefarornHuecKHH HHCTHTYT 20 II 1956 
um. B. WH. Jlenuna 


LWUTHPOBAHHAS JIUTEPATYPA 
1F. L. Post, Bull. Am. Math. Soc., 50, 284 (1944). #10. MeaBpeges, Jluc- 


ceptauua, MIY, 1955. 3S. C. Kleene, Trans..Am. Math. Soc., 53 (1943). 
4 J.C. E. Dekker, Proc. Am. Math. Soc., 5, No 5 (1954). 
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MATEMATHKA 


H. M. NWHCAPEBA 


O JPOBHO-KBAXPATHUHOM HHTEPPAJIE FEOME3SMY4UECKHX 
JIMHHM MHOFOMEPHDIX MPOCTPAHCTB A®®HHHOM CBA3SHOCTH 


(II pedcmasneno akademuxom H. I. Memposckum 18 XI 1955) 


IlouatTue KBaJpaTHuHOrO MHTerpasia TeOFe3HYeCKHX JIMHHH PHMaHOBa IIpo- 
CTPpaHCTBa ABMHETCH KJIaCCHYCCKHM MOHATHEM uddepenyvaJIbHOH TeOMeTPHH. 
[IpuHumaa BO BHHMaHHe BUY JIMHeEHHOTO 9JIeEMeHTa PUMaHOBa WpOCTpaHCTBa 


ds* = g,, du‘du', 


KBaqpaTH4HbId MHTerpaJ 


Qi; du! du! = const 
“lds ads. | 
MOXKHO IpeCTaBuTb B Bue ApOOHO-KpaypaTMyHOrO HHTerpavia 
a; du* dui . 
Seu SST = const. 
gi; du’ du! 


Takoe BbIpaxkeHHe JIA KBapaTHUHOrO HHTerpasa onycKaeT oOoOmjeHHe 
Ha CJlydal MpOWSBOJIbHOrO MpocTpaHcTBa adPHHHOH CBASHOCTH, KOTOPOMy 4H 
NOCBAIeHa HACTOAMaA CTaTbA. 

B cTaTbe HCHOIb3y!oTCA cueqyioulwe OOo3sHayeHua: A, — NpOcTpaHcTBa 
adduHHOHK cBa3HocTH; W, — mpoctpanctTsa Benusa. 

OcHOBHble pe3y AIbTAaTH. 

1. Jaa moezo umobel paesencmeo 

ai; du* du! 
Wiaahaee = CONST (1) 


npedcmasasno coool neperlit unmeepan eeodesuuecKkux auHUtL An, HeoOxodUmMO 
u Odocmamo4Ho, umobol meHsopol aij, bi; U KaKoll-aub6o mpemuti mensop, 
npedcmaeasouutt cobot aunetinyio KomOuHaYyUIO nepeolx OByx, onpedeanau 
eeodesuueckue noas (1) Konycoe An. 

2. lax mozo umobol 2eodesuxeckue AuHUU Ap, OonycKaAu nepeolit Apo6no- 
Keadpamusnelt unmeepan (1), HeOOxodumo uU Oocmamo4Ho, 4umobel BbINOAHA- 
AuUCb paeencmea 


Qj, ky =AajNe, OG), ny = OGjN a 


(ede Np — nekomopelii eexmop). 

Ecau Np seanemca epaduenmom Hekomopott qynkyuu, mo OpobHno-Keadpa- 
MUYHolL UNMeepaa Npedcmasasem cobolt omHOoWeHUe OéByx KeadpamuUunolx (?) 
unmeepanoe. 

Onupascb Ha MpefiowenHe 2 WH HCHOUb3yA CBA3b Mexy BekTOpoM N, uw 
YeObIIMeBCKHM BeKTOPOM reofe3HuecKOrO MOJIA KOHYCOB 


iste n+2d0lna A528 
Ny = tr + Specs ats ik 
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Tj, — koodbtbunnentst apPuHHOH cBasHOcTH A,; @— JMCKPpHMHHAHT TeH30pa 
TON Giz; 1— Pa3MePHOCTh MpocTpaHcTBa), NOMYYHM CIeLyIOWH pesysbrar: 

3. {aa mozo umobor A, Oonyckano Opobno-Keadpamuunolti unmeepan 
2e0desuHecKUx AUNUL, HeOOXOOUMO U Oocmamo4nO; UMObvL 6 Ap CYLUECMB0BANO 
Jea eeodesuueckux nova KoNycoe, “ebouUuescKue (3) eexmopet Komopolx omau- 
aromcnA Opye om Opyea na 2epaduenm neKomopoti dynKyuu. 

OTH reojesHyecKHe Noma KOHYCOB OyeM Ha3bIBATb Oa3HCHbIMH TOJIAMH 
<OHYCOB ApOOHO-KBaypaTH4HOrO HHTerpasa. - 

BpeyeM HekoTopbie HOBble NOHATUA. Tlome KoHycoB A, OyJeM HagbiBaTb 
Me€TPHYeCKHM TOJIEM KOHYCOB, eCJIM eFO TeH30p Q;; YAOBMeTBOPHeT ycsOBHIO 
: Qij,n = Qi; Nr 
(NV, — HekoTopprii BeKTop). 

CieqoBaTebHO, MeTpHueckoe povle KOHYCOB Bcerja reogesHyeckoe. Tak 
Kak JMCKPHMHHaHT TeH30pa MOJIA KOHYCOB OTMMYeH OT HyJA (1), TO cymlecT- 
BOBaHHe B A, MeTpH¥eCKOrO NOJIA KOHYCOB xapaktTepusyer A, Kak MpocTpaH- 
cTpo Beta. 

Ecum paccmaTpHpaemoe mpoctpanctso adbuHHOl cBA3HOCTH ABYMepHoe, TO 
BCAKO€ METPHYeCKOE MOJIe KOHYCOB (J[eKapTOBa CeTb) ABIACTCH OJHOBPeMeHHO 
TeOe3HYeECKHM WM YeObIIIeBCKHM Mosem KOoHycoB. M o6parHo: BcaKoe reojesu- 
YeCKOe YeOBILIEBCKOe MOJIe KOHYCOB €CTb MeTpHYeCKoe MOse KOHYCOB. 

STO culefyer H3 Toro takta, uTo Auld A, ycnosua: 1) acij;, x) = aij Nr), 
t; = O (t; — veOpmuesckuit BeKTop) u 2) aij,» = ai; Nz 9KBUBANeHTHBI. 

Ho quia Mpocrpaucts adpunHon caa3sHocTH n>>2 usMepeHHlt U3 aij, ~p = 
=ai;Nx cuenyeT Qiij,n) =aijNp), ti = 0, HO OOpaTHOe, BooOme ToBops, 
HeclipapeyumBo. Ilostomy, ecm B A, sO60e reofesuyecKoe Mose KOHYCOB 
(reoqesHueckad CceTb) B TIpHcoequHeHHOH * K A, (Ha ero 6a3e MpoOeKTHBHO) 
CBASHOCTH ABJIA€TCH METPHYeCKHM (JleKapToBa ceTb), TO B A, (m >> 2) reoje- 
sMyeCKoe IOJIe KOHYCOB B IIpHCOeqHHeEHHOH CBA3HOCTH, BOOOMIe TOBOpA, He 
OyqeT MeTpHuecKUM. 

ByjeM Ha3bipaTb MOJIe KOHYCOB A, MpOeKTHBHO MeTPHUeCKHM, eCJIH 93TO 
Nose KOHYCOB B UpvcoequHeHHOH cBasHocTH ’A, OyeT MeTpHYeCKHM TOJIeM 
KOHYCOB. 

CyleqOBaTeJIbHO, MIpOCKTHBHO-MeTpHyecKkoe Ose KOHYCOB BCera reojesu- 
yeckoe. B A, sm1000e reoyesHyecKoe MOJIe KOHYCOB ABJAeTCA IpOeKTHBHO- 
MeETPpHYeCKHM TlOJIEM KOHYCOB. OHO XapaKTepH3yeTCA SKBHBAJICHTHBIMH MEXKLY 
coG60OIO ~=YCJIOBHAMH: a) Qaj,ry=QajNn U 6) 2a n= tides + tan + 
SE (dep, pa” — tx) Aj. 

B mpocrpaHctse ad®unHHOH cBA3HOCTH Nn > 2 u3sMepeHHH ycJIOBHA a) HO) 
HESKBUBAJICHTHbI: H3 YCJIOBHA 0) CJlefyeT BbITIOJIHeHHe YCJIOBHA a), HO OOpat- 
Hoe, BOOGUIe TOBOpA, HeciipaBeJIHBO. 

OcHOBHbIe pe3yAbTATHI. 

1. J[aa mozo umobol nore KoNYyCoe OblAO NpoeKmUsHO-mempu4ecKum, HeOOb- 
xOOUMO U Oocmamo4uKHO, uMOObL E20 MeHsOp Aj; YOOBAEMBOPAA YCAOCBLIO 


1 ~ 
NAij, k= > (ti nj + tjAni) + (ag, pa” — th) aij 


(t; — veOouuescKkut eeKmop). , 

STO mpesvoxKenHe ABJISeETCA OOOOM[EHHEM H3BECTHOH XapaKTepHCTHKH Feo- 
yesuyeckoH ceTH, nowyyeHHow JL yOHOBbIM JIA MeTpHYecKoro Cyyyad H pac- 
apoctpaHeHHoh Hopyenom Ha mpocrpauctsa Ap. 

2. JIto60e npoeKmueno-mempuueckoe nore Konycoe Wy, (n > 2) umeem epa- 
Juenmnoli ueOouueecKuu eekmop. 

3. Jaa mozo umobot Wp 2eodesuuecku omobpastancce Ha ‘Wp, HeoOXOOUMO 
“4 Oocmamouno, umoOol 6 Hem cytuecmMeoeAano NpoeKmUBHO-mempuYecKoe Nose 


KOHYCOG. 


* TlonaTHe MpHcoequHeHHOM CBASHOCTH OTHOCHTebHO HeKOTOpOH ceTH, BBe//eHHOe 
A. I]. Hopgzenom, pactpoctpanseTca 3flecb Ha TeOe3H¥eCKHEe MOJ1A KOHYCOB. 
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As Bcero H31I0xKeHHOrO BbIIe CIeqyeT, YTO MPOCKTHBHO-MeTPH4eCKOe Mowe 
KoHycosp A, ABJIAeTCA HaHOomee OMSKMM MHOFOMEPHBIM aHaJIOroM TeojesH- 
yecKoH ceTH Ag. 

Belem Tellepb MOHATHe, MpescTaBaoulee CcoOot0 HaH6oulee OM3KHK 
MHOFOMepHBIMT aHavior ocoOeHHBIx (4) reogesHueckuHx ceTeH A,. [Ba mpoek- 
THBHO-MeTpHYeCKHe TIOJIA KOHYCOB OyeM Ha3bIBaTb OCOOCHHBIMH, eCJIH OHH 
HMeIOT OJHHAKOBLI YeObIUeBCKHH BeKTop. IIpHMepoM MpocTpaHCcTsB, AON ycKalo- 
IHX OCOGeHHbIe MOJIA KOHYCOB, MOFYyT CJIY2KHTb XOPOWIO H3BeCTHBIC MPHBO- 
qumple (°) pHMaHOBbI MIpocTpaHcTBa, XapakTepH3ytoOllNecA CyUeCTBOBAaHHeM 
CHMMeTPHUHOFO TeH3Opa BTOPOl BaseHTHOCTH C KOBApHaHTHOH Mpou3BOAHOH, 
paBHOH HyJIt0. 

1. JIna mozo umo6ot 2eodesuueckue aunuu A, OonycKkanau Opobxno-Keadpa- 
muunolul unmeepaa (1) (6a3ucHele nova — npoeKmueHo-mempu4ecKkue) npUu 
ycaoguu a/b = const (a, b— Ouckpumunanmel mensopoe a;;, b;;), neobOxodUmo 
u Oocmamouno, umobot @ An cytuecmeoeano O6A OCObeHHbIX eeodezUuecKUx 
NOAA KOHYCOG. 

2. Ecau 2eodesuueckue aunuu A, Oonyckatom OpobHo-Keadpamu4nolll Un- 
meepan (1) (6a3ucHole noad — npoeKmueno-mempu4eckue), npuwem umeerm 
mecmo paeencmeo a/b=const (a, b—Ouckpumunanmet men30poe aij, 0:;), 
mo mensop dij = ai; —cbhij (C — Npouze0AbHaA nocmosHHaA), onpedensem cot 
ocobenHelx eeodesuueckux noaeti KoHYCOe An. 

IIpoctpauctsa Ap, OMycKalollve ApOOHO-KBaypaTHIHbIM HHTerpas Takoro | 
THIa, ABJIAIOTCA MHOFOMepHbIM aHaJIOrOM KBa3HIPOeCKTHBHbIX MpOCTpaHCTB 
(7,8), paccmoTpeHHpix A. I]. HopgeHom B CBa3H C APOOHO-HHeMHBIM HHTerpa- 
JIOM WM OCOGeCHHBIMH Teoye3sH4¥eCKHMH CeTAMH, 


ToppkosceKHh. rocyapcTBeHHBIM YyHHBepCuTeT Tlocrynuno 
um. H. VW. Jlo6ayescKoro 15 XI 1955 


UWHMTHPOBAHHAA JIATEPATYPA 


19. JI. Wanmupo, AH, 39, Ne 1 (1948). 2JI. Tl. SH3s:enHrapt, Puma- 
HoBa reoMeTpux, 1948. % A. Tl. Hopaeu, [pocrpanctsa apdpunnot cpasnoctu, 1950. 
4A.TI.H oP ee Tp. Se lO BEKTOPH. H TeHSOPH. aHamusy, B. 5 (1941). 5 1. A. Dl ue 
poxkos, Vas. Ou3.-matem. oOm. npx Kagancx. yHus. (1925). ® A. 1. H 
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Hoxraagn Akagemuu nayr CCCP 
1956. Tom 108, N 2 " 


MATEMATHKA 


A. C. CONOJOBHHKOB 


TIPOCTPAHCTBA C OBLUMMH TEOJE3SHYECKHMH 


(IIpedcmasreno akademuxom H. I. Tlemposckum 17 I 1956) 


Sajlaua O TIpocTpaHcTBax C OONLHMH reojesHueCKHMH B HaHOosee oOuIeM 
Bue PopMyupyetcaA CuefyroulyM OOpa3s0m. TpeOyeTca pa3yeuJIuTb BCIO COBO- 
KYIHOCTb PHMAaHOBbIX IIpocTpaHcTB V, Ha KslacCbl TaKHM O6pa30M, 4TOOHI: 
1) Ba MpoctTpaHcTBa H3 OfHOrO kKslacca BCerfqa OMycKamH reosesHueckoe 
oToOpaxeHue pyr Ha jpyra u 2) MpocTpaHcTBa H3 Pa3HbIX KJIaCCOB He JO- 
mycKaJIM Takoro OTOOpaxKeHHa.. 

B cooTBeTcTBHH C 3THM BBeeM Takoe olpejesieHuve. ByemM Ha3blBaTb 
reowqe3HvueCKHM KJaCCOM jaHHOH MetTpuKu ds? = gjjdx‘dx/ copoKyn- 
HOCTb BCeX 6€3 HCKJIOUCHHA MeTPHK ds” = gijdx*tdxi, umeromux c ds? o6mne 
reoyesuyueckHe. Jlamee; Has0BeM reojesHueCKHH Kylacc MeTpuHKH ds? TpUBUH- 
aJIbHBIM, eCJIM B HeEKOTOPOH cHcTeMe KoOpyuHaT ds? = ds? pate i Ree 


mpwuem Bce MeTpuku ds” ucuepmpiBaloTcs KOMOMHalMAMM C,ds? - ... 4 Cs? 
(c; =const). CcbopmymHpoBaHHaad BbIle 3afaua CBOAMTCA MO CylllecTBy K 
ompeyeseHvio BCeX HeTPHBHaJIbHBIX KlaccoB. Huxe MpHBOAuTCA ee YacTHUHOe 
pewienue. IIpu stom mpesmomaraetca, uTO Nn > 3, a paccMaTpHBaeMble MeTPHKU 
ds? — mojloxKUTesbHO-onpeyesenHpe. Ilo nopozy n= 2 cM. (°). 

IIpexye Bcero, uMeeT MecTo Culefyroulad Teopema (7): i. 

Teopema 1. Jaa moezo, umo6e Ose nenodobnole (m. e@. Siz = Cis, 
c= const) mempuxu ds? = gijdx'dxi u ds” = gidxidxi umeau o6wuue eeodesu- 
ueCKUue, HWeOOXOOUMO U OocmamouNo, 4uMObbL @ HEKOMOpotL Cucmeme KOOpdu- 
nam 


Pp 
ds*= DT], lfe— faldst, : () 
a1 
p 
ee ert ES SET Pe 2 b = const). 2 
eer iT) ei yb) 2D aro lel fe FRE EI Gr OOS 0 


B 9ToH 3anucH Tpeymosmaraerca cueqyrouyee: 

1) Koopquuatsr xt pas6uTbt Ha p> 1 rpynn (x'*) (@=1,..., Pp); 

2) ds? >0 ecth @opma or NepemeHHEIX x'*; 

3) fx. eCTb (yYHKUMA MepeMeHHOH (eqHHCTBeHHOM) x %, ecuH i, MmpoOeraer 
TOMbKO OHO 3HaueHHe; f= const, CJM ta mpoGeraeT Gomee YeM OHO 3Ha- 
yeHue, mpuuem fa [ea (%+ 8). I], fe — fal osHadaeT TIpOHsBexeHHe MHO- 
autTenel |fg—fa| qua Bcex P=1,..., p, Kpome Bia ce: ? 

B jlasbHetuem OyfeM CUHTaTb BCe OJHOMePHBIe ds? papupimu (dx *)?. 
Camy opmy (1) 6yzemM HasbIBaTb NpeycTaBsJIeHHeM ds? 8 popme Jlesu-UuButa 
(usw pocTto Metpukoi Jlesu-Uusura). 
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Hapsgy c (1) paccmortpum «mpHcoeqHHeHHyto» MeTpuky (?) 
\ 


P i@ 
ds*= >) [],| fe —fa| (dy)? 


a1 


rye y*— Hoppe nepemennpie. Tlepexoq x ds? 3aKmouaeTca, 10 CylecTBY, B 
3aMeHe BC€X HeOJHOMepHEIX (popm ds? ofHOMepHbimMu (dy*)?. 
Hasopem mpocrpaHcTBaMH OCHOBHOrO THIla Te Mpoctpauctsa (1), qua 


KOTOpbIxX ds? He HMeeT NOCTOAHHOM KpHBUsHbI. OcTasbHbIe UpoctpaHcrsa (1) 
Ha30BeM HCKJIIOUHTeJbHBIMH. SicHo, aro ecm ds? HU B KaKOH CHcTeme 
KOOPAHHAaT He IpeycTaBssnetTca B (popme Jlesu-UnBuTa uu pescTaBAetcs, 
HO Tak, UTO BCe (byHKuHH f. OOA3ATeEMbHO MOCTOAHHbIe, TO reojesHueckuli 
Klacc ds® ABJIA€TCA TPHBMaJIbHBIM (9TO BbITeKaeT H3 Teopemp! JleBu-UnBura). 
Cueqyroulad Teopema JlaeT HcuepMblBalollee OMMCaHve TeOesHyeCKHX KJIaCCOB 
Wis MeTpHK (1) OCHOBHOrO Tula WJIH, Kak MbI OyJ[eM TOBOPuTb, OCHOBHBIX 
K JACCOB. : : 
Teopema 2. Ecau ds? (1) ecmo mempuka ocnoeHozo muna, mo 2eode- 
gudecKkult Kaacc ds? cocmoum u3 co? mempuK ds? » (2) (Cama mempuKa 


ds” = ds? |). 
Ota TeopeMa JlerKO BbIBOAMTCA us Teopembl JlesH-UnButa, ec NpHHATD 


BO BHHMaHHe Jpyrylo BaxkHYyIO Teopemy 3. « 

Teopema 3. Jaa ecakoti mempuxu (1) ocnoenoeo muna npedcmaerenue 
6 dopme Jleeu-Yueuma 603MmMooCHO AUIWMb eOUKCMeeHHbIM OO pasoMm. 

Tounee, suo00e Takoe MpeycrapeHwe nosyyaetca u3 (1) TpHBHaDHBIMU 
mpeoOpasoBpaHuAmMu Bua: 1) nepexoq or dyHkun fe K O=fa+c WI 


. = —fa+c(c=const); 2) NpousBombHbIe UpeoOpas0BanuA KOopyMHaT 
y* = y*(x"*) B HeogHoMepHEIx ds; HM MpeoOpasopanua y'* = x'« + const 
WIM y'* = — x'* + const B oqHomepHBIX dsz. B cayuae, Korga Bce ds? oqHO- 


BPeMeHHO JONYyCckaiwoT NpeocOpasoBanHve KOOpAMHAT, pH KoTOpom ds? > c?ds2, 
OOaBIAeTCA elle STO MpeoOpasoBaHHe C MOCJIeLYIOUHM BKJIOUCHHEM MHOXKUTEIA 
2 
c? B PyHKUHH f, MyTeM Nepexoja K HOBIM PYHKUHAM 9, =C ?—1f, (a=1,..., Dp). 
B OJHOM Ba?KHOM YacTHOM CJIlyyae STO JoKasaHo, PyOunn B (3). Tounee, 
WM OKa3aHo Cilejlyiomlee: MpecTaBsenue ds” HeNOCTOAHHOM KPHBU3HbI B popMe 
JlesH-UnpuTa pw yculOBHH, uTO Bce ds? OfHOMepHble, BO3MOXKHO JIMIIb 
€HHCTBEHHBIM OOpasom (Cc TOH »%xe ToUHOCTHHO). B odmem caryuae JoKa3a- 
TEJIbCTBO CJIOXKHO, H MbI ero ONycKaem. 
IIpupeyem npumep. Jaa 


Ho (oe Ge) gr ae) (OO ee 
+ (Ge ar) (ae — we) (a? 


reofesHuecKHH KylacC COCTOHT 43 oo? MeTPHK ds? »: YlerKO BHeTb, YTO Kax- 
Wan W3 9THX MeCTPHK NpeocOpasoBaHuAmMU KOOpAMHAT IIPHBOAUTCA K Buy cds? 
usu dso®, rye 
Ove 2 out 1 2 
(iio Ne ds? = (x1 — x?) (xt — x3) (dx)? + 
+ (eae ‘he ety (xe OF ae) (dx*)? -|- (xe aa uy (x2 oi aa (dx)? 


(metpuku cds? u do? B cumy TeopeMbI eqUHCTBeHHOCTH y2Ke H€9KBUBaJICHTHBI, 
T. €. He MepeBowatca pyr B Apyra pec6pasoBpanuamu KOOpAMHAT). ITO 
CBASAHO C TeM, 4YTO MeTpHka/ ds? jonycKaer rpynny G, IIPOCKTHBHBIX T1peo6- 
pa3OBaHHH: KOMOWHauMi CABMroB xt xt? y ABUKeHMK xt —> e’x? (qua do? 
MepBoe H3 STHX MpeoOpasoBanni Oyyer ABWXKEHHEM, BTOpoe — noqoOuem). 
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YeBHHO, BCAKHM pa3, Kora MeTpHka ds? jorycKaeT MpoeKTHBHbIe mpeod- 


a3OBaHHA, HeKOTOpbIe U3 MeTpHK ds” ee reojesuueckoro Kacta IKBUBAJICHTHI, 
. €., NO CYMIECTBY, ABJIAIOTCH MeTPHKaMH OJHOrO HM TOrO %e MpocTpaHcrTsBa. 
0 pOc OO SKBHBaJICHTHOCTH MeTPHK BHYTPH KaxXK Oro H3 OMpefeseHHbIX BbIILe 
CHOBHBIX KJIaCCOB JIerKO pelliaeTCA Ha OCHOBaHHH eMHCTBEHHOCTH MpescTaB- 
eHuA B (popme Jlesu-Unsuta. 

Uto KacaeTCaA HCKJIOUHTeIbHBIX MeTpHK (1), TO JA HUX MpeycraBsenve 
tbopme Jlesu-Unputa we pemlaeT Bompoca, Tak Kak OHO BO3MOXKHO, Kak 
PHBUIO, SCeCUHCJICHHbIM MHOXKeCTBOM CNocoGoB 6e3 TpHBHaJbHOrO Tepexoya 


OMHaKO, KaK MO?KHO MOKa3aTb, MpHcoeqHHeHHaA MeTpHKa ds? Bcerjla HMeeT 
WHY WH TY Ke nocrosHuylo KpuBu3sny K). ITH mpoctpaHcTBa ecTecTBeHHO 
3sy¥aTb KaK T1pocTpaunctrBa V(K). A uMeHHO, TycTb (1) ecTb HCKIHOUH- 
eJIbHad MeTpHkKa Jlepu-Unsuta u He Bce f. NocToAHHBI. [Ipeqnonomum ja 


qoOcTBa, YTO OfHOMepHbIe opMbI B -(1)—9TO ds?, ..., ds?, a OCTambHbIe 
2 
)O PMbI dst. ear ds*, HeoqHoMepuHpl. Torya 
ie : ie (3). 
PA ee 2 2 2 
ds = dst + sds}.,+--.+ o ds*, 
a t 
2 —— 
fe ds? ectb cyMMa mlepppix / cularaembix B (1), a o= ts lfa—fal. Upu 
TOM «IIpHcoeqHHeHHaA» MeTpHKa 
a 1 ' I—p 
—_ 2 2 
ds? = ds? + o (dy't1)? +... + ¢ (dy?) (4) 
(MeeT NOCTOAHHY!O KpHBH3HYy. Ho, cormacno (*), ecm ds? umeer Buy (3), 
Hl pl ce 
ye 5,..., 9 3aBMCAT JHUIb OT KOOpyAuHaT u3 ds2, a ds? (4) uMeeT NOcTOAH- 


ryio KpuBu3sHy K, To mpoctTpaHcTBo c MeTpHKol ds? oOosHawaetca V (K), a (3) 
lasbiBaeTca K-pa3IOxKeHHeEM MeTPHKH ds*. OOpaTHo, ecIM MeTpHKa Tpo- 
TpaucTBa V (K) B HeKOTOpoH cHcTeMe KOOpyqHHaT pHHuMaer dopmy Jlesu- 
Iuputa (1), TO, KaK MOXKHO MOKa3aTb, 9Ta MeTpHKa (1) Oyfer MCKsOUH- 
ebHOH. TakuM oOpa30M, BTOpad MOJOBHHa Halle 3ajjayH — OTbICKaHHe 
|eTPHBHAaJIbHbIX KJIaCCOB, H€ 9IKBHBaJICHTHbIX OCHOBHbIM,— CBOJUTCA K Olpe- 
eJICHHIO TeOesH4eCKUX KaccoB Avia mpoctpancTB V(K). Pemenue sTolt 3a- 
au OllyCKaeM 3a HefOCTaTKOM MecTa. 
B 3aKs0ueHHe OTMeTHM CJlejyIouylo TeopemMy: 


Teopema 4. Ecau npucoedunennan mempuxa ds? Oana mempuxu Jleeu- 
lueuma (1) ne umeem nocmosnnott Kpueusnol K = 0, mo epynna eoronomuu 
pocmpancmea (1) ecmb noaHas OpmoeoHarbHaA epynna. 

Orcioqa BbITeKaeT, B YACTHOCTH, HeMpHBOAHMOCTb BCeX MeTpHK JIeBu- 
[uBHTa OCHOBHOTO THIa, a BMeCTe C 3THM H HETPHBHaJIbHOCTb BCeCX OCHOBHBIX 
JIACCOB. 


MockoscKHli TocyfapcTBeHHBI Tlocrynu10 
llefarorHuecKHli HHCTHTYT 14 I 1956 
um. B. HM. Jlenuna 


WMTHPOBAHHASA JIMTEPATYPA 


iT Levyiceivita, Ann. dixMat., ser.2, 24, 255 (1896). 2 G. Fw been, 
em. Acc. Torino, (2), 53, 261 (1903). *G. Fubini, Acer Lincel ® 14502- ; 315 (1905). 
A. C. Cononospuuxos, JAH, 105, Ne 3(1955).. °*M. G. Koenigs, IIpunome- 
ze Il x G. Darboux, Lecons sur la théorie générale des surfaces, 4, 1896, pp. 368—405. 
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Hokaage Axayemunu nayx CCCP 
1956. Tom 108, Ne 2 


? ACTPOHOMH 


M. T. KAPHMOB 


HABJIFOMEHHSA CTPYKTYPbI BHYTPEHHEM KOPOHBI 
BHE 3ATMEHHA B JIMHHM 5303 A 


(II pedcmasaexo akademukom B. I. Decerkosei.m 26 XI 1955) 


Kak yxe cooOmasocs ('), peryApHble HaOOJeHMA COuIHeUHOM KOpOHbI Ha 
BH€3aTM€HHOM KOpOHOrpade MpOusSBOAATCH Ha BbICOKOFOpHOH KOpOHaJIbHON 
CTaHUHH Ha BbIcoTe 2600 M Hal ypOBHeM MOps B palione Bompmoro Anma-AtTuu- 
ckoro o3epa. IloyuatorcH cleKTpbl BHYTPeHHeH KOPOHBI, a Takxe (pororpa- 
(Hu ee CTPyKTypbI. OMuccMOHHBIe WHHHH 5303 u 6374 A BHyTpeHHei KOpoHbi 
CHMMaloIcaA Ha udppakWHOHHOM cHlekTporpade, KOTOpbIi mpucnoco6meH K 
OKyJIApHOH YacTH KOpoHorpada. B KayecTBe KONMHMaTOpa cmeKTporpada 
CJIYKUT ccepwyeckoe 3epKasio (poKycHOoro paccTosHHA 500 mM, AuddbpaKiuHoH- 
Had pelleTKa HCMOb3yeTcH BO BTOPOM TlopsyKe. KamepHoe 3epKaslo uMeeT 
(pokycHoe paccTosHHe Takxe 500 mm. J[Hcnepcusa cneKTporpadba cocTaBsaseT 
14 A/mm. Illenb KpHBaad c paqHycoM KpHBH3HBI 27 MM. 

B Kaxkbli ACHBIH JeHb STHM CHeKTporpadoM Mpou3sBosuTcA O6xoy AucKa 
‘Comma Ha paccrosuuu 1’ zyru orero Kpaa. IIpu Takom o6xoje BEIACHAeTCA 
HaJiMuHe CBETANIMXCA KOPOHAJIbHBIX JIMHHHM WM B MeCTaX HHTeCHCHBHOFO CBeue- 
HHA 3eJICHOH JIMHHM (hoTorpadupyerca cTpyktypa. C sToH wembio yOupaetca 
clleKTporpad H ycTanHaBJIMBaeTcA HHTepdep CHUMOHHO-NOJIAPH3alHOHHbIM (PUJTp, 
usroToBmeHHpi TOM nog pyKopogctsom C. B. Mode (*). Monoca nponycKa- 
HHA 9TOTO PuMbTpa coctaBmseT 2 A, pu Temnepatype 34,9° ona WeHTpH- 
pyeTcad Ha 3eleHy!o KOpOHadbHyo HHH. TloqyepKanne HeOOxO,uMON Temie- 
paTypbl c TouHOocTHIO 0,2° NpoH3sBOAHTCA CIleMHaIbHbIM TepMOperyJIMpYyIOUHM 
yCTpOHCcTBOM. 

CHMMKM CIeKTpa H CTPYKTYPbl KOPOHBI NoswyyaioTcA Ha OTeyecTBeHHOK 
naeHke P®-3. Bce cHHMKH KaHOpyloTcA CTYNeHYAaTbIM IJIaTHHOBbIM OCJIa- 
6uTeIeM MW CTaHJapTH3y1oTca 10 yeHTpy ComHua nocne npesBapHTesbHOrO 06- 
mero Ocsa6ICHHA CBeTAa B MHJIJIMOH pa3 JHadparMol Ha OCHOBHOM OOBEKTHBE KO- 
poHorpada HM JONOHHTeIbHbIM HeliTpaJbHbIM (pusbTpoM. [losyuenuto crpykTyp- 
HbIX CHHMKOB KOPOHbI MellaloT OKONOCOHeYHbIe Opeosbl. TORMYHbIM OMIT 
paOorTbI Ha KOPOHaJIbHOH CTAHIMH MOKa3bIBaeT, YTO JaxKe IpH UfeabHON YHCTO- 
Te OINTHKH KOpoHorpada (PUMLTpPOBbIe HaOIOMeHHA He yaroTca, KOra OKOJIO- 
COJHEYHbIE OPeONb!I OMEHUBAIOTCH OombUe YEM EAHHUILA M0 6-OabHOH cHcTeMe. 
B naiem pacnopsxKeHHH uMeeTCA OOubIUIOCe YMCIO CHAMKOB BHYTPeHHeH KOpo- 
HbI C BbIPa%KeHHOM ee CTpyKTypoli. ConocTaBleHus STHX CoTorpaPull KOpOHbI 
€ 3ATMCHHBIMH Yepe3s Y3KOMOJIOCHBIe (uIbTpbl (°) MOKAaSbIBalOT XOpolee Ka- 
yeCTBO CHHMKOB KOPOHBI, MOJIyYeHHbIX Ha cTaHuMH. Ha puc. | npuBo,utca 
HeraTHBHbIt oTMeyaTOK KopoHb! or 18 XII 1955 r. 

IIpopeyenHa o6pa6oTKa HeEKOTOpbIX HefaTHBOB CO CIICKTPpaMH KOPOHBI, a TaK- 
%Ke OTICMbHO CTPYKTYpbI B WHHHM 5303 A, 4TOObI NOMyYHTb XO APKOCTH KOpO- 
HbI B 3a€BHCHMOCTH OT NO3HUMOHHOTO yruia. JIMHuA TpoMepsacb 110 MHOPHM 
TOUKAM JIA BOSMOXKHOTO NOcTpoeHuA ero KoHTypa. Jlanee NomyyanHcb SKBU- 
BaJICHTbIe WHPHHbI JIMHHHM JIA pasHbIX MO3HUMOHHBIX YIvIOB UH CTPOWJIHCb 
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rpacHkKu, Kak loKa3aHO Ha plc. 2. OTOT PHcyHOK OTHOCHTCH K KOpOoHe 
6 III 1955 r. Ilo ocu opquHaT OTO*KeHbI MHTCHCHBHOCTH KOPOHbI B IKBUBAJICHT- 
HbIX IIHpHHax yuacTKa Helpe- 


PbIBHOTO ceKTpa WexTpa CowH- 
Wa, a 10 OcH aOcuMcc Warworca 
MO3HILMOHHBIe YIIbI Yepes KarK-_ 
mere 3°. Ha Tom xe pucyHKe 
IIpHBeeHbI pesyJIbTaTb! OOpa- 
OOTKH CTPpYKTYpHOro CHHMKa 
JIA TOTO Ke JHA HaOsOeHHA. 
IIpomepbi dbHJIbTpOBOrO CHHM-— 
Ka KOPOHb!I I1pOH3BOQHJIMCb Ha 
paccronHuu |’ yyru OT kKpan- 
Connna. B mpouecce o6pa6ot- 
45 42 39 3 3 0 2 & A 1 1° KA YONTbIBANaCh UIMpHHa Hi 
WeHTpHpoBKa Moock Npomyc- 

ee es XO], APKOCTH KOPOHbI 10 @HbTPOBOMY yanyg cbubtpa. Yuer Haso- 

y, 2— XO spkocTH KOpOHbI NO cneKTpy 

X%KCHHA WHPHHbI MpolmycKaHua 

(pHJIbTpa Ha KOHTYp H3y4aemMoHn 

JAMHHY Kpaline HeOOXOMM pH MOAOOHbIX paGoTax, HOO WIMpHHa 3eeHOH MHHU 
MeHsetca (*). Kak BHAHO M3 prc. 2, XO HHTCEHCHBHOCTH B KOPOHE, NOwyyeHHbIit 
HO CI€KTPaJIbHbIM WH (PHJIbTPOBbIM CHHMKaM, JOCTATOUHO, XOPOO coracyeTcs. 


M9 Tee Sj SSy) NG 


QS“ & 


Actpousnueckuii MHCTHTYT : Toctynu10 
Akallemuu Hayk Ka3CCP 25 XI 1955 


UWHMTHPOBAHHAA JIMTEPATYPA 


1M. T. Kapumos, A. B. enone, C. O. O6ames AcTp. WH 
aes ey SGRO® : . WAPKysap, 
Ne 157, 23 (1955). 2 C. B. Mode, Tp. ceccuu, mocaam. mamaTu axag. C. HV. ea tr - : 
1953, cTps 348.0 SO Ris Miedhard,  AlaDol ffus> Ann, d’Astrophys., 17, Ne 5, 345 
tiecer: A. A. Kanuuax, Hsp. AH KasCCP, N 322, cep. acTp. H @u3., B. 2, 3 
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K cmambe M. I. Kapumosa, cmp. 205 


Pres <4. 


K cmamse A. K. T pogumosa, cmp. 277 


2=692,7 u 694,2 mf A=692] u 6942 mye A=6770 u 678 ha 
(re era ae 
ee ee 2 ee 
3 aoe ie | i 3 | : | 
meer Bs Eee aces 
4 . i 5 em BO eee ie | 
oS eaae, i see oe 

jh . : i Zi if 7 mn | 
6 : ‘A 8 oi) OF Rss dl 
a | e | 
: Sa 


2=6045 u 6847 me = A=6770 u B87 mys = A= 0845 O94 T ap 
a Ab G 


Puc. 1, Cnextpbl mIoMHHeCHeHIHH OOpa3IlOB, AKTHBUPOBaHHbIX XPOMOM, PaBHOMOJIAPHBIX CMeceli, 

IpOKasIeHHbIX B TeyeHHe 30 MHH. MpH Temnepatypax: 7 — 600°, 2 — 700°, 3 — 800°, 4— 900°, 

& — 1000°, 6 — 1100°, 7 — 1200°, 8 — 1300°, 9 — 1450°, 10 — 1600°, 11 —*1700° (cnextTp 
cpaBHeHHa — HeoH). a — Al,O3-+ MgO; 6 — Al2O3 +BeO; ¢ — BeAl,O4 + MgO 


JAH, 1, 108, Ne 2 


Jokraage Akagemun nayk ccCcP 
1956. Tom 108, Ne 2 


PH3ZBHKA 


B. B. AJINEPC, HW. H. TYPEBHY u A. Tl. MHUAKOBA 


HABJIIOMEHWE PACHAOB NOJIOKHTEJIbBHOrO FHNEPOHA 
WH OAHOSAPAHOPO THMEP®PATMEHTA 


(IIpedcmaszeno akademuxom JI. A. Apyumosurem 22 II 1956) 


1. S*-runepou. Imypcenonnaa KaMepa, cocrosmaa u3 100 coeB qua- 
MeTpom 10 cm w TomMMHOH 450 KaxybIi, Oblna oOyyeHa KOCMHUeCKHMH 
JlyuaMH Ha BbIcoTe 27 KM B TeyeHHe 7 4ac. B Mae 1955 r. J[nsa onpeyenenua 
TOPMOSHOM CHOCOOHOCTH HCHOJIb30BaHHbIe 3MYJIbCHH KaJIHOpOBaJIMCb 110 IIpo- 
Oeram 130 culeqoB rOpH3OHTaJIbHBIX p-Me30HOB T—>p—>e pacnaya. Cpequnit 


mpoOer -Me30Ha OKasasicA paBHbIM R, = (584+ 2,3)» c¢ pas6pocom mo mpo- 
OeraMm + 38 p. 

B omyapeunx Uapdopy G-5 Ry = (597-4 1)». Tlostomy npu onpenese- 
HHH SHEPrHH YaCTHIL HCMOJIb3OBaIMCb KPHBbIe MpoOer — 9HEpruA JIA 2MYVIb- 
cu Uapdopy G-5, Ho c cooTBeTcrBylolleli mompaBKoli. 

MetojoM cHcTeMaTH¥ecKoro MpocmoTpa MO MMoWayH B ITOH 3MY JIbBCHOHHOH 
KaMepe OblJI HalieH CJlyyaH pacriaya L*-runepona mo cxeme: 

Lrsptro+Q. 

Pomwyenve u paciiay &*-runepoua lpeycraBsieHbI Ha MHKpompoekiHH puc. |. 
U3 spesqbi Tuna (20+ 1n) ucnyckaeTca uacTutla, KoTOpad mpoxoguT 8300 p 
M, OCTaHaBJIMBaiCb B 9MYJIbCHH, pacMagaeTcd Ha Jpyrylo 3apsAxKeHHyIO 
yacTHuy c mpoderom 1600; Ha ocHOBaHHH H3MepeHHt pocBeTosB 3Ta YacTula 
HJCHTHPHUMPOBaHa KaK IIPOTOH, ero 9HeprHaf FE,=18,5 Mop. TiaTesmbHo 
ObIIO OOCIeYOBaHO MeCTO paciiaya TuMepoHa, H TO H3MepeHHAM UuCa Mpo- 
CBeETOB ObIO yCTaHOBJIeHO, UTO THMepoH paciasica B noKoe. Jima no_TBepx- 
Je@HUA ZTOTO H3y4aNOCcb paccexHWe MpoTOHOB Ha nocseqHHx 1000-1500 p 
mpoOera; pesyJIbTaTbl H3MepeHHH NoKasbiBaloT, YTO B UCcJIeqyeMoM curyyae 
MbI HMeeM JleJIO C paciaylOM OCTaHOBHBINeHCA U4aCTHIUbI, a He C paccesHHeM. 

J{ia WeHTHpUKALHH MepBHYHOH YaCTHIbI OblIO HaliyeHO 5 MpoTOHos, 
HYULMX B 29MYJIbCHM B TOM 2Ke HallpaBJIeHHu, MOA TeM x%xe yrsioM Morpy>«Ke- 
HHA MW Yepes Te %Ke IMYJIbCHOHHbIe COM, YTO HM NepBHunas yacTuna. Bown 
HOCTPOeHbI KPHBbI€e 3aBHCHMOCTH UMCJIa KOHTJIOMepaToB OT Iipobera JIA Mep- 
BHYHOH YaCTHUbI HU WA 5 HaleHHbIX MpoTOHOB. TouHoe onpeyesenue Maccbl 
B JjaHHOM CJlyuae CelaTb JOBOIbHO 3aTPYQHHTebHO H3-3a OObIUIOrO yruia 
NOPpyXKeHHA B IMYJIbCHIO H HefOcTaTOYUHO OOJIbuIoro Mmpobera MepBHYHOK 
yacTHUbl. OjjHakKO H3Me€peHHA TOKAa3bIBalOT, UTO Macca TlepBHYHOH UYaCTHIbl 
TIpeBbIIaeT Maccy MpOTOHa; KpoMme Toro, H3MepeHHA UNCIa 6-syYeH MOKasaJM, 
yTO saps YacTuubt papen |. Ha ocnoBaHuM BbillecKasaHHoro lepBuuHaA 
yacTula Oba HAeHTHpUNMpOBaHa Kak D*-rumepou. 

-TIpo6ery &*-runepona R= 8300p orpeyaeT BpeMA MOHH3AaIMOHHOTO TOp- 
MOMKCHUA ltnouns = f,d-10 2° ceK. 

Ucxoqa 43 ByxuacTHuHol cxembl pacnaya L*—>p-+ ®° wu KuHeTHUeCKOH 
aHepruu mporoHa E,= 18,5 Mos Oplo0 HaliqeHO NO 3aKOHaM COXpaHeHHA 
3HayeHHe Juin Q =(113-+3,8) Mss. Torga 3Hauenne maccpl L*-runepona 
My+ = (2331 +-7,5)me, 4TO HaxOQWTCA B XoOpolleM corsacHH c HaHOosee 
TOUHbIMH H3MeCpeCHHAMH J[pyrHx aBTopos (?). 
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IIpu oOcueqoBaHHH 3Be3qbl porxkeHNA PHMepOHa OKa3aJIOCb, YTO 5 vacTHu 
BbILWIO H3 SMYJIbCHOHHOH KaMepbl. 

2,.Pacnaq MeCAACHHOTO OF HOSAPAAHOTO runep- 
pbparmeuta. B 9MyJbCHOHHOM Kamepe, onmucaHHon paHee (*), MeTOJOM 
cucTeMaTHYecKOro HpocmMoTpa MO MoMaqH Obl HaOmO,eH cyyalt MesOHHOTO 
paciiaqa runepdparmMenta, coyepkallero B Ape CBASAHHY!O A®-yacruily BMecTO 


HeHTpoua. 
Pomyenve wu pacnay runepdparMeuTa mpefcTaBseHbl Ha MUKPOMpOeKUHk 


1 (eseoo?-o 
y V3 3Be3qn Tuna (4 + On) ucnyckaeTcA MefieHHad OMHO3apAyHaA YWacTH- 
la, KOTOpad MpoxoyuT 35 p, OCTaHaBIMBaeTCA B SMYJIbCHH HM OOpasyeT BTOPH4- 
Hy!0 3Be3fy, COCTOALLYIO H3 
TaOauna 1 3 myyeH. Pe3yabtTaTbl u3Me- 
peHHi cseqoB BTOpHUHOK 


“ fibiter w 4 as ee B Ta6n. 1. 
5 Yactuna |9neprua B Mos JIeH Me YORE ICA 
s TOJIHbIit BHAMMbIt SMYJIBCHOHHOH KaMepe, HO 
H3MepeHHA HOHH3aNHH T0- 

Ka3aJIH, 4TO cule He MO- 

4 39 P 1,85 2KeT IPHHAajeKaTb UPOTOHY, 
2 2B a) 41000 ; #00 Bal 4, HaoOopot, corsacyeres 
i : Cc TeM, UTO WaHHaa . Ya- 


CTHIa ABJIACTCA T-MeC3OHOM C 
mpoderom R = (22000 +5000) ». Bompmiaa ommOKa pu ompeseeHHH NOHO- 
ro mpo6era m-MesoHa OOycuIOBIeHa OOJIbIIMM YIJIOM MOrpyxXeHHA ero cuJleqa B 
9MYJIBCHIO. : 

TulaTembHbIe HCCIeFOBaHHA CBASbIBaIOIeH WacTHUbI NO S-syyaM HM IIpo- 
cBeTaM lOKa3aJIM, UTO 3apaAy{ ee paBeH 1, HO Macca OobUIe MaccbI IpoToHa U 
_BepOATHee BCero paBHa Macce JeHTOHa UM TpuTHA. Anasmu3 cieqOB BTOpHYHOH 
3Be3]bI NO HMIYJIbCaM MOKA3bIBaeT, YTO JIA BbINOJIHCHHA 3aKOHA COXpaHeHHA YM- 
ysbea TpeOyercA HasmMuue NO KpalHel Mepe emle OfHOrO HelTpoHa (cue,bI 
3apAXKCHHBIX YaACTHIL HEKOMIaHapHbl). B cayuae %e paciaya BO3sOyxJeHHOrO 
qelroua (, of]? > 2p" + Q) cregbl BCeX Tpex 3ap A2%KeHHDIX YACTHI JOJDKHbI OBITS 
KOMIIaHapHbl. CyleqoBaTesbHO, HaOIOeHHbIM TrunepdparMenT MOxKeT OBITS 
M00 BOSOy2KACHHEIM ANpOM TpuTuA (,.H}) (°-"), HO0 Bos6yxeHHDIM , H4(°,8). 

B mepsom curyyae (,,H%) Bpimeraer oOfMH HeliTpoH c sHeprveli 1,94 Mos, 
uTo cleqyer u3 OanaHca uMMysbcos. Tora cxeMa paciaqa runepdparmenta 
MIpeACTaBIAeTCA CleAyIOuULMM OOpa3som: 


aH{ + 2p+nr°+n+Q,, rye Qp=(40-+5,8) Mas. (1) 


IIpHnuMasa Bo BHHMaHHe 9HeprHio Qao, BbI,eMAIOULyIocA pu pacnaye 
A°-yacTHUbl, MOXKHO OlpejesuTb sHepruio cBa3H A°-yacTHUbI B Ape TPHTUA 
(B clyuae pacnaya mo cxeme (1) Bayo = Qas— Qy — 4): 


Bas = (—5,3 --5,6) Mos. 


IloyyeHHbli pesyibTaT He HaXOJWTCA B NPOTHBOpeyHH C JaHHbIMM Apyrux 
aBTOpoB Avia Bao: 1) 1,7+-4,5 (8); 2)<¢1 (4); 3) —0,7-L0,8 (5); 4) ~1 (6); 
OO, 244 (“)3' 0) = 3 0.8.) 

Panee OblIM OnyOIMKOBaHbI CuefylouMe CyYan paciafa Bos6y2xx,eHHOrO 
Tputua: 1) »Hi>Het+n, Q =(41,7+1) Mos (3,5); 2) ~H?>p+pt 
+n+, Q =37,7 Mop (5) (oqHa “3 Mpeqaraemblx cxem pacnaja). 

Bo Bcex OnyOJIMKOBaHHBIX B JIMTepaType CTPporo yCTaHOBJIeHHBIX cuIyyaax 
BOSOyKeHHOTO aH} (8) pacnaq mpoucxoyqua Ha %-dacTHUV H = -Me30H 
(aeH} > He} + 77+ 55 Mos). 
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JIAH, T. 108, Ne 2, Annepc, [ypesuy, Muurakopa 


4 » = Ss 
Pacnayl asH; Ha 4Ba NpoTona, Ba Helirpona ux (qeHa—> 2p + 2n+ 7°) 
Ipe[CTaBJIAeTCH MeHee BeEPOATHbIM, XOTA He MOKeT ObITb HCKJIIOUeH. 
7 oteyDirte 
Pacnayl 10 CxeMaM jcH; He MOKeT OOBACHHTb HaGwIoOyeH- 
| i NH? +H? hone 
HbIH CJlyYaH BBY HEKOMMJIaHapHOCTH CJIeOB 3apAXKeHHBIX YaCTHIL BO BTO- 
PHYHOH sBesqe. Oguako BO3MOxKeH pacnaq vHit no culeftyioulel CXeme: 
4 2 J 
wH, >Hi+p+n+x + Q; B 9T0omM cayyae 3aKOH COXpaHeHHA MMIMyJbCca 
JjaeT SHEprHio HeliTpoHa ~ 1,6 Map. 
HanOomee BepoxTHbIMH CXeMaMH pactaqa faHHoro rumepdparmenta 
: 3 - 
ABIAIOTCA: 1) ~Hi —->p+p+tn+xr, Q=(40-+5,8) Mos, E, = 1,94 Mop; 
4 2 = 
2) aHj—>Hyi+pt+tn+n7, Q,=(40+5,8) Mos, E,=1,62 Mos; Q, = 
= (39,6-+5,8) Mos, E,= 1,57 Mos. 
TlowHaa 9Heprua cBa3H ,eH{ B 9TOM culyyae: 


AE = Qao + ¢¢— Qp = (—0,87 + 5,6) Mos. 


Ojuako B 9TOM Cayyae aHeprua cBa3H A° B RO36yxeHHOM ,oH{ oKasbl- 
BaeTCA OTPHIATeJIbHOH BHE NpefeJIOB OWHOOK ONpeyeeHuA Q,, H HaOJIOAeHHbIL 
rHiiepparMeHT HY2XHO OTOXKeECTBHTb C BO3OYXJCHHbIM TpHTHeM, pactiajato- 
WHMca 10 cxeme (1). 

Bai o6cueqoBaHbl JIyYH NepBHYHO 3Be3qHI. Bce 4acTHItbl OCTAHOBHJIHCb 
B SMYJIbCHH, KpOMe OJHOH, Cue KOTOpOH mpeppiBaetca. IloBuqumMomy, 9TO 
Ie] UpOTOHa, KOTOPblii TpeTepned sajepHoe B3aHMOJelicTBHe O6e3 BbiJleTa 
3APAXKCHHBIX YaCTHI. 

B saksroyeHve MbI Oslarogapum A. V1. Maneepa 3a M3roTOBJIeHHe MHKpo- 
qpOeKUHH. 


, Ilocrynuso 
23 I 1956 


WHMTHPOBAHHAA JINTEPATYPA 


PPL Astbury, A. Bonetti, M.°Ceccareélli, ‘Suppl. Nuovo Cimento, 
e488 (1954). 8B. B. Annepe, P. HW. Tepacumosa, HW. HW. Types, 
mil Mumakosa, JI. B. Cypxrosa, JIAH, 105, No 2,(1955), *C) Casta- 
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@PH3HKA 


i 


MW. C. FOPBAHb u A. A. WHLUJIOBCKMM 


AHOMAJIbHAS JIMCNEPCHS CBETA B PACTBOPAX KPACMTEJIEH 


(II pedcmasaeno akademukom I’. C. Jlandcbepzom 11 XI 19585) ; 
B ceagu ¢ HallMM HccleqOBaHHAMH, H3J102%KCHHBIMH B Mpeybiyulet crate (*), 
Ka3asl0Cb HHTepeCHbIM BbIACHHTb BONPOC O IIpHMeHHMOCTH TeOPHH A. C. Jlappi-— 
yloBa K cylyyaio TAKMX pacTBOPOB, Te NOTMOWAaIOMIMe «eHTPbIy HMC ObI CJIOXK- — 
HO€ MONCKYIAPHOe CTpoeHHe, KOra BHYTPHMOJEKYAPHBIC SACKTPOHHBIC BOS- | 
OyXKCHHA COMPOBOAAalOTCA HSMCHCHHEM KOJIeCOaTeJIbHbIX COCTOAHHH CaMOH T10- 
ryloularoweH MOJIeKyJIbl HW OKpy2KeHHs. 
— CormacHO JIOMMHeCICHTHBIM JaHHbIM (*), BUAAMbIe NOOCbI MOPIOMeHHA Ta- 
- KHX TpHtbeHMJIMeTaHOBBIX KpacHTeseh, Kak (byKCHH MW WHaHHH, HeJIb3A OTHECTH 


6000 5300 > 5000. 


Oe 


Pue. 1. Kpuspad aucnepcuH BogHoro pacTBopa d.ryopecttenHa. 
C= 6,5-10-* r/ems 


K OJMHOUHBIM 9JIEKTPOHHO-KOeOaTeNbHbIM Mepexogam. [lostomy NOMbITKH CO- 
NOCTaBICHHA YHOMAHYTOH TeOopHu c Gomee pAaHHHMH H3MepeHHAMH AHOMAJIbHOM 
qucnepcnu (7,4) okasbiBalorcs SechepcneKTHBHBIMH. MckmoueHHe Mors Obl CO- 
CTaBHTb H3MepeHua BaH-ep-IInaatca (°), BLITOMHeHHbIe JIA BOMHBIX pacTBOPOB 
WO-3903HHa. OHAKO OHH MPOM3BOANIMCb B YCJIOBHAX OPOMHBIX KOHUeHTpalHu 
KpacHTeJIA, KOPa ABHO CYIMECTBOBaIO CHIbHOe B3AaMMOeHCTBHeE Me*KAy Mowe- 
KyJaMH MOrmOuLarolero BeWLeCTBa, UTO He IipeycMaTpHBaeTca TeopHen. 

Hamu ucceqoBaiucbh BeCbMa pa3OaBJICHHble pacTBOPbl THNMYHBIX OMHOATep- 
HbIX KpacHTemeH — dsyopecuenHa, poqamuna B, voj-903nHa UH Ap. M3smepenua 
IIpOBOMIMCb, KaK HW paHee, KOMMeHCaLMOHHBIM MeTOJIOM, KOra B OJMH Iy4OK 
uHTepdepomMetpa MoMellaeTcH pacTBOp, a B ApyroH — pacTBOpHTeb. 

Ha puc. | npegcraBieHbl pesybTaTbl H3MepeHHH AHcCMepCHOHHOM KpHBOU 
BHYTPH NOJOCbI NOFIOWeHHA BOMHOTO pacTBOpa (iyopecllevHa Mp KOHUeH- 
Tpaunuu C =6,5-10 *r/cm®, npuuemM KpecTHKH OTHOCATCA K H3MePpeCHUAM CIeKTPO- 
MuTeppeporpaMMbl, NOyYeHHOH pu TomNHHe KiopeTbl d = 1 cM, a TOUKH — 
pH Tommune d = 2,386 cm. J— TeopeTHuecKad KpuBaA, NosyseHHad pH M0- 
mou (popMyap A. C. JLappiyopa, a KpuBaa J] nowyueHa Np MOMOMIM OcluA- 
TOpHOH yuku. Brrucnenve mapaMeTpoB STHX MYHKUMH MpoMsBoAusoch, 
Kak HW paHee, MO MOsO%KeHHIO MAKCHMyMa SKCMepHMeHTAaIbHOM AucnepcMonHoN 
KPHBOH. 
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OTJHYNTEIbHOH OCObeHHOCTHIO NONYYCHHOTO pe3yJIbTata ABJIAeTCH TO, UTO 
/SKCIEPHMECHTAaIbHad JHCMepCHOHHAaA KPHBaA cymecTBeHHO acHMMeTpHuna. 
_ Ee makcuMyM ppipaxken pesue u pacnonoxKen 6mKe K MaKCHMYMY TIOJIOCbI 110- 
-TMOWCHHA, YEM MHHAMYM. OTa aCHMMeTPHA COOTBeTCTBYeT ACHMMETPHH TOJI0- 

cbl Normomenun ///, KoTropad mpupeyena Ha 3TOM xe pucyuke. 

Mbi NonbitaIHcb BbIUHCIHTh 3HaveHHe CHIBI OCLLHJIIATOPa, BOCNOJIb30BaB- 
'HIMCbh IPH 9TOM MOJIyYeHHBIMH IPH CONOCTaBJCHHH SKCIepHMeHTa c Teopheli 
-Tlapametpamu « wu 8*. OxasbipaeTcs, 4TO H3 NOWOKeHUuA MaKCHMyMa j\HCTIep- 
CHOHHOM KpHBoi 0 (opmyse A. C. J[appiyopa uMeeM omax = 1,1-1078 cm: 
Memax = 1,02-10-* em? u imax = 0548) (a 0 MHHUMYMY min = 0,71-1078 cM: 

Bmin = 0,89-107° cm? uv /min = 0,36. Cpequee sHauenne cusmpl ocuHusTOpa, 
MOWYYeHHOe H3 MaKCHMyMa H MHHHMyMa JMCMepCHOHHOH KpHBoit, pu 9TOM, 
OueBHAHO, OyfeT fcp = 0,42, a cpeqHee 3HayeHHe CHIBI OCIMJIJIATOpa, mouy- 
YEHHOe MPH NOMOULH OCUMJJIATOPHOH (yHKIHH, OKasbiBaeTcsH paBHbmM 0,50. 
CorsacHo 2ke JIMTepaTypHBIM JlaHHBbIM (°), CHa OCUHIIATOpa JA BHUMOT 
“MOT0CchI PulyopecteHHa, NOsyyeHHad TO MeTO_y MHTerpasbuoro Norsomenua, 
mp 0,41. 

TakuM oOpasoM, cpejHee 3HaueHHe CHIbI OCIMATOpAa, BbIUCeEHHOe IIpH 
NOMOLIM WucnepcHOHHOH popmysb A. C. JlappiqoBa, HaxoguTcs B yULIeM co- 
TulaCHH C ApyrHMM ONTHYeCKHMH H3MepeHHAMH, YM MOJTyYYeHHOe pH NOMOLIM 
OCIMJIIATOPHOH (pyHKUMH, KOTOpad JlaeT ABHO 3aBbIILIeHHOe 3HayeHne. 

Tloqo6uble pesyIbTaTbI NOMYUeHLI HaMH Tak%xKe H A Apyrux PacTBOpoB Kpa- 
cuTeleH, 4YTO HOCTpHpyetca Tabu. 1. 


Tal Onn rem ae 


SHaveHuA CHI 
OCIHIATOPOB, 
MOJLy 4eHHbIe 


PacrBoputeab 


Kpacutesb 


m0 MeTOLy 
ae 
HoRo0shtly he on icons...) 0,62; 0,65 0,59 0,60 0,63 (8) 
@MivOpectieHH Sy. ss... = 0,42 0,41 (°) 
| POVIRAU TRIE BNE gute: he a leah ee On7A 0,73 0,74 0,67 
CDURCHH ts tei re rh aus he oe, 1,09 ONS) 


Mcceqopanue 3aBHCHMOCTH (POpMbI KpHBOH AucMepcHu KpacuTeseli OT IpH- 
POAbI PacTBOPHTeIA NOKASbIBAaeT, YTO AIA OOMbIIMHCTBAa pacTBOpHTeseH, BOOOMIE 
TOBOpA, HMeeT MECTO HeKOTOpad AePpopMalluA AMCHepCHOHHbIX KPHBbIX, OHAaKO, 
Kak I1paBulO, ACHMMeETpHAA MaKCHMyMa HM MHHHMYMa B YKa3aHHOM BBIILe CMBICIe 
OCTaeTCH SHAYHTEIBHOH. ITO MOATBep*RAaeT TY TOUKY 3peHHA, YTO (opMa KpH- 
BOH JMCHepcHH MW MOTOWeHHA ONpesesAeTCH B3aHMOJeHCTBHeEM BHYTPpHMoyie- 
KYJIAPHbIX SJIEKTPOHHBIX BOSOy2xKeHHH C KOeOAaHHAMH aTOMOB CaMOH MouIe- 
KYJIbI pexkjye Bcero, a B3ANMOJ[eHCTBHe C PaCTBOPHTeeM Ip 9TOM BBICTYIaerT 
B Bue BrOpHyHorO 9sPpdexkTa. 

Bmecte c 9THM MbI HaTOJIKHYJIMCb Tak?Ke HM Ha JNOOOIIbITHbIe HCKJIOUCHHA 
M3 sTOrO TipaBuaa. Tak, Ha pvc. 2 IipescTaBJIeHb! pesysbTaTbI H3MepeHHi, BbI- 
TIOJIHEHHBIe JIA pacTBOpa HOJ-303HHa B alleTOHe np C = 2-10°°r/cm?. Vszecr- 
HO, UTO (POpMa KOHTYpa MOJOCHI NOTMOUEHHA HOA-3903HHa B pAe [pyruX pacTBo- 
puTesei O1H3Ka K (OpMe TOOCbI MOTOMeHHA (pJyopecilevHa, OJHAKO B alle- 
TOHE 3Ta MOMOCa HECKONbKO JecbopMupoBana. Kak BUHO M3 pucyHKa, XapakTep 
sTOH jesopMallMH COCTOHT B TOM, 4TO MMEIOT MECTO [Ba MAKCHMyMa IIOTVJIO- 
uleHua A u B (cm. kpuByro JJ), npHuem Oomee WHTCHCHBHbIM MaKCHMYyM CMe- 
Me€H B CTOPOHY OObIINX AIMH BOJIH MO CpaBHeHHlo C TOsJIOKCHHAMH MAKCHMY- 
MOB B JIpyrux pacTBoputesAx. B cOOTBeTCTBHH C H3MeHeHHEM ciekTpa MOro- 


* Cp. c mpembigyuje craTpeli (1). 


INCHHA H3MeHHJICA M CMeKTp WOKasaTedA MpeJIOMMeHUA, KOTOPbIM UMCeT TeNEpb 
Ba XapaKTepHbIX H3rHOa AHOMAJIbHOM AMcepcuu (cM. TOUKM Ha puc. 2). ITO 


6000 5500 : 5000 4500 A 


—_—_—— 


Puc. 2. KpuBaa aucnepcuu pacTBOpa HOA-903HHa B alleTOHe. 
C= 9-10) er/cu 


CBA3aHO C OOpa30BaHHeM COeMHEHHA Me%Ky MOJICKyJaMM KpacHTeA HW pacTBO- 
puTess. . 

Ecam lpeneOpeub BIMAHHEM Oolee KOPOTKOBOJHOBOHM MOJIOChI NOTNOWLeHHA 
B (WHTeHCHBHOCTb KOTOpoHt 3HAYHTeJIbHO MeHBILe J\JIMHHOBOJIHOBOH) Ha PopMy 
WclepCHOHHOH KpuBOH BHY- 
TpH JWIMHHOBOJIHOBOH TNO010- 
cb! A MW MOCTPOHTb TeopeTH- 
ueckylo KpHByio J Mo cpey- 
HUM 3HaveHHAM NapaMeTPOB. 
a HM 8 TIpH NOMOMH POpMyJIbI 
A.C. Jlappiqopa, To akcie- 
PHMeHTaJIbHbIe’ TOUKH JO- 
BOJIbHO OIM3KO pacnouara- 
}OTCH Bosse Hee. CymlecT- 
BeHHbI€ OTCTYMIeHHA Hao- 
JHOMaloTCA TOJIbKO Ha KpblJIb- 
ax. IIpm 9TOM, cormacHo: 
HallMM BbIUHCJICHHAM, CHa 
ocunmsmatopa f = 0,60, a 
corslacHo JIMTepaTypHbIM 
aHHBIM (°), MOJYYCHHbIM TO. 
MeTOJY MHTerpasibHOrO M0- 
raomenua, f = 0,63. 

Takum oOpasom, (dopma. 


6000 5000 4000 ucnHepCHOHHOM KpHBOH BHY- 

eee || TpH JVIMHHOBOJIHOBOH TOJIO- 

Puc. 3. AnnpoxcuManua usmepennit pan-nep-IInaarca Ch! MOMPOMWCHHA PpacTBopa 
mpH momomu dopmynn A. C. Jlappiqopa HOJ-903HHa B alleToHe Os1H3- 


Ka K (opmMe MpeseubHOro: 
ciydaai CHJIbHOrO B3aHMOJeHCTBHA BHYTPHMOJIEKYJAPHOrO 93JIeKTPOHHOTO 
BosOyKAeCHHA C KOMeOAHHAMM ATOMOB CaMOi MpHMeCHOH MOJEKYJILI HW AaTOMOB 
pacTBOpHTes. 

Ka3asl0cb HHT€peCHbIM TaKKe IPOCJeIHTb, KAKOBO OyeT COOTHOMEHHE MCxK- 
AY KOHeCYHbIMH pesybTaTamu TeopuH A. C. JlaBEiqjoBa HM 9KcIepHMeHTOM B OO- 
JacTH OFPpOMHbIX KOHUeEHTpallMh KpacutTenn. Jia STOO MbI BOCHOJb30BaJIMCb. 
YNOMAHYTbIMH BbILIe W3MepeHHAMH BaH-Jep-I]naatca, cormacHO KOTOpBIMi 
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(OpMa MONOCbI NOTNOMWeHHA B OOMACTH MaJIbIX KOHWeHTpaiuli pacrBopa He 3a- 
BHCHT OT KOHICHTpallHH, B OOaCTH MpOMeKYTOUHBIX KOHIeHTpaluit UCMBITEI- 
BaeT CYICCTBCHHbIC CTpYKTYPHbIe H3MCHEHUA, a B OOMACTH OFPOMHbIX KOHICH- 
Tpalul (lopaqKa HecKOMbKHX MpOUeHTOB MM BpIle) KpHBad Normomenua 
CTAHOBHTCH CHMMeTPHUHOH UM CHOBAa He 3aBUCHT OT KOHUEHTpallun. ITO cBueTeIb- 
CTBYe€T O HaIMYHH MOJeKYIAPHOH arperalMu onpeseneHHoro cTrexMomerpuye- 
CKOrO COCTaBa pacTBOpeHHOrO BelllecTBa. . 

OkaspiBaeTca, YTO (OpMa UCHepCcHOHHOH KpHBOH B 3TOM CIy4ae XOpOIO 
olucbiBaeTca (opMysou Teopuu A. C. Jtappiyopa. ITO MOKHO UMIOCTpUpOBaTb 
JBYMA KPHBbIMH pHc. 3,re TOUKH —9KCIepHMeHTaJIbHble JaHHble, a CIVJIOLWIHbIe 
KpHBble — TeopeTHyecKHe. 

TakuM oOOpa30M, Ha OCHOBaHHH MpOBeeHHbIX HCCeOBaHH MOKHO ce- 
NaTb cCwJIeAyIOUlHe BbIBOJBI: 

1. Kpuppie qucnepcuu BHYTpH Nomoc NOrMOMeHHA BeCbMa pa3OaBJICHHbIX 
pacTBOpOoB KpacuTeelH, Kak IIpaBHIO, ACHMMeCTPHUHbI, YTO HE YKMajbiBaeTcA 
B paMKH TlepBoro lipHOmMxKeHHA Teopun A. C. JlaBpiyopa*. CreneHb acvimMerT- 
pHu, BOOOMIe rOBOpxA, MaJlO MeHAeTCH C H3MeCHCHHeM CBOLCTB pacTBOpHTess. 
OjHaKO CYUIECTBYIOT TAKHE PaCTBOPHTeJIM, KOTOPbIe€ CKJOHHbI K jOOpas0BaHHto 
cOeHHeEHHH C MOJIEKyJIaMH KpacHTeJIA, YTO IPHBOAHT MHOTa K CYIMeCTBeEHHOU 
jecbopMalluu ciekTpa norsonmjenua. B 9sToM cyryyae B Npefenax OOpas0BaBlNX- 
cA Momoc PopMa AUcCMepCHOHHOH KpHBOH MOxKeT IpHOMMKAaTbcA K AHTHCHMME- 
TpHUHOM KpHBOH rayccoBOro THMa H YAOBJETBOPHTeJbHO OMMCHIBAeTCA (POpMy NO“ 
A. C. Jjappiqosa. 

2. Cpequve 3HaveHHA CHI OCIHMJIIATOPOB, BbIYHCJIeCHHbIe MO MakKCHMyMy 
HW MMHUMYMYy aCHMMeTPHUHON AUCHepCHOHHOH KPpHBOH, JOCTATOUHO XOpOLIO co- 
rulacyroTcd C IpyrHMH W3MepeHHAMH, MOJYYCHHBIMH MO MeTOAy MHTerpasibHoro 
norsomenua. Ha sTOM OCHOBaHHH MOKHO yMaTb, ITO creqyroulue NpHOH%«Ke- 
Hua Teopuu A. C. J,appiqoBa MoryT OKa3aTBCA MepcileKTHBHBIMH. 

3. B oOmacTH OrpOMHBIX KOHIeHTpalluH KpacuTea, KOra ABHO HMeeT 
MeCTO CHJIbHOe B3AHMOJICHCTBHeE MeKLy OTACbHBIMH MOJICKYJaMH pacTBOpeH- 
HOrO BelllecTBa, KpHBax JMCNepCHH MOXKET pasHTeIbHO MpvONMKaTHeA K MOp- 
Me aHTHCHMMeTpHUHOH KpMBOM rayccOBOro THNa, KOTOpasd ToulyueHna A Gra 
BbIJOBLIM JIA CyYad CHJIbHOTO B3aHMOJeHCTBHA MeXIy BHYTPHMOMeKYJAP- 
HbIMH BOSOYKCHHAMH HW KONeOAHHAMH OKPYy2KeHHA IPH MaJIbIX KOHIeHTPa- 
IHAX pacTBopa. 

ABTOpb! BbIPaxkaioT rayOoKyio OnarogapHoctb u.-Kopp. AH YCCP mpod. 
' A. C. Jlapprgopy 3a pA WeHHbIX KOHCyJIbTalHi. 


KuesckuH rocyapcTBeHHbI yHMBepCcHTeT Ilocrynus10 
um. T. I. Wlesuenxo 13 X 1955 
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* KauecTBeHHO aCHMMe€TPHA JHCIePCHOHHbIX KPHBbIX MOXeT OLITh OObACHEHA Ha OCHOBa- 
HHH CJleLyIOUlHxX NpHOHxKeHHH Teopun (”), 
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PH3HKA 


Unen-Koppecnousext AH CCCP B. B. JEPATHH u HU. U. ABPHKOCOBA 


NPAMbIE H3MEPEHYVA MOJIEKYJIAPHOTO MPHT AKEHUA 
MEXK]Y TBEPbIMH TEJIAMH B BAKYYME 


B naiet cratbe (1) ObiuI ONMCaH MeTO M3MepeHHA MOJIEKYJAPHOTO NpHTAxKe- 
Hua F MeKy ABYMA TBepALIMH TeaMM (WacTHHKOM MU ciepHyecKOH JIMH3OH). 
B BO3/yXe B (PYHKUMH WIMpHHbI 3a30pa MexkAy HuMH H. OHaKO BASKOCTb BO3- 
qyxXa B 3a30pe cepbe3HO 3aTpyHAa M3MepeHHaA. 

IIpuunHa sTOrO AcHa M3 pacCMOTPpeHHA ypaBHeHHA J{BHXKCHHA KOPOMBICJIa 
BecoB (cM. puc. 1), culy2KMBIUMX JIA W3MepeHHA CHIbI B3aHMOjelicTBUA F. ITO 

ypaBHeHHe MOMKHO HallvcaTb B Bue 


- a2 each 
[+i ate =Fr, (1) 


rye « — yroul MOBOpoTa KOpOMbIca u3 
TOJOMRKCHHA PpaBHOBeCHH; fr — pac- 
crosHve OT peOpa onopHohH npus3- 
MbI BeCOB JO MecTa  HaHOobilero 
cOsMKeHHA TOBepxHocTeH; /— MOMCHT 
MHEPpWMM KOpompicsia; J — KoadPHUMeHT «KECTKOCTH» OOpaTHOH CBA3H, HCHOJIb- 
_ 30BaHHOH B Becax (1); 7 — koscbctpHUHeHT, 3aBHCALMH B OCHOBHOM OT J\eMI- 
(upyroulero elcTBHA BOSAYWIHOM MpocOHKH MexKTy YKpelJieHHOH Ha KOHIe 
KOPOMbICJIa IlaCTHHKOM HW NOMeLWeHHOH Ha MaJIOM pacCTOAHHH OT Hee BbITYKION 
MOBEpXHOCThIO cepHyecKOH JIMHB3BI. 

B cuyuae, Kora MuHa Upobera MosleKys BO3qyXa A MHOFO MeHDbIIe KpaT- 
yalillero paccTOAHHA MexKy noBepxHoctamu H, Jaa fj us PopMyspi Telinopa (*) 
NerkO MONYIHTh dopmyuy 


, 6rR2yr? 
Bie ae (2) 
3hecb R —payuye ciepuyeckoH MOBepXHOCTH HM % — BASKOCTb BO3S]yxXa. 
IIponopuHonambHoe j 3aTyxaHve KOeOanHit KOpOMBICNa HrpaeT MoO%«KH- 
TeJIbHY!O POJIb, MpeOTBPalad BOSHHKHOBeHHe aBTOKOeOaHHh, NOpomRjaempix 
3allas{bIBaHveM (pasbl OOpaTHOM CBA3H (4TO He YUTeHO B TpeTbeM CIaraeMOM 
B (1)*), wu qenaa CHCTeMy aMepHOMYeCKH 3aTyXaloMleh C YpesMepHO OobUION, 
OAHaKO, NOCTOAHHOH BpeMeHU 
; 6rR2yr2 
"5 = a (3) 
Y BeMYeHHE XKecTKOCTH OOpaTHo cBai3H 7, NONMesHOe WIA cTaGuAM3AaLLNH KO- 
POMBICJIa B MOJI€ MOJIEKYJAPHbIX CHI, BbITOMHO WH TEM, YTO YMeHbIUaeT t. OHAKO 
pocr / yBeMuMBaeT UYBCTBUTEJIbHOCTb CXCMbI K COTPACEHHAM, IpeBpalllaroulum- 
cA Yepes MocpecTBO (oTOSeKTPHYeCKOFO JaTUHKa B KONeOAaHHA TOKa, NOHH- 
*KaIOUMe PCaIbHYIO UYBCTBUTeMbHOCTh H TOUHOCTh H3MepeHHuA cusp. Tlocner- 
Hee OOCTOATEIbCTBO CBA3aHO C TeM, UTO IPHYMHOH KONeOaHHi TOKa B Wen 06- 
paTHOM CBA3M Obl He TOMBKO KOeOaHHA CaMOTO KOPOMBICsIa, HO HM B3aMMHBIe 
TepeMeMeHHA Pa3SJIMYNbIX eTameH mpHOopa, HalpumMep pactpos. Tlosromy 


* IIpumMenenve B Wenn ycHHTeIA asocyBuraloneH WenoukH MosBoAeT He TOMbKO 
YCTPaHHTb S9TOT HCTOUHHK aBTOKOJIeOaHHH, HO MH OGeCNeUHTb CHJIbHOe 3aTyXaHNe KONeOaHHi 
CUCTeMBI (UTO B HallleM Cjy4ae, Kora 7 SHINO JOCTATOYHO BeHKO, ABIIANOCb H3JIHUIHHM). 
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OKa3aJlOCb BbITOAHbIM paOoTaTb Ip He CJIMINKOM BbICOKHX 3HaueHHAX 7. Munn- 
MaJIbHO JOIycTuMoe 3HayeHne / onpeyenneTca U3 ycuIOBHsA * 


fe =|rdF/da| = r?|\dF/dH |, (4) 
MPH KOTOPOM OOpaTHad CBASb elle MO3BOMMeT ypaBHOBeCHTb H3Mepstemyio 


cuny F. V3 (3) mu (4) nomyuum gaa coorercrBylollero mpeyembHOrO 3Ha4e- 
HHA MOCTOAHHOH BpeMeHu 


a 6rR2y w 6rR27 
=H | dF/dH| — F\|dinFidinA|~ 


Beps yma |din F/din |, coorsercrseHHo HallumM u3MepeHusM moseKy- 
JIAPHBIX CHI, sHayeHve 3, qua FP —10%* yun (OnM3KOe K Mpeyeny uysBcTBH- 
TembHocTH), R= 10 cm uw cuntan y= 2-10 nyas, nomyaumM «108 cex. 
@akTHYeCKH IPH HallMX USMepeHHAX t OBO 3HAUHTeJIbHO MeHbIe Ty (HOpAyKa 
He€CKOJIbKUX Ce€KYHJ), TaK Kak Mb NoqOupasmu 1S /,. Tem ne Menee nocToOsH- 
Had t ObIIa JOBOJIbHO BeJIMKa, H 9TO HE TOJbKO yJJIMHANO Mpoueqypy u3sMe- 
PeHHH, HO H JemamO YacTO HeBO3MOXHBIM MpoOBefeHHe OMbITa, Tak Kak 3a 
BpeMA YyCTaHOBJIEHHA PpaBHOBeCHA tT KOPOMBICJIO MOJO HCHbITaTb TOJUOK, 
BbISBaHHbIM COTPACeCHHAMH NWOAcTaBKH. Kpome Toro, MpH AOCTaTOUHO GOVIbILIOM 
BpeMeHH t YaCTO HE yfaBaJlOCb MpOW3BeCTH OTCYeT H3-3a Me]VWICHHbIX H3Me- 
HeHHH TOJUIMHbI 3a30pa A, HelipepbIBHO HapyllaBlINx paBHOBecHe BCuleJ- 
CTBHe HM3MeHeEHHA C pacCTOMHHeM CHJIbl B3aHMOeHCTBHA Tes F vu Bce_CTBHe 
Mapa3HTHbIX BASKHX CHJI BOSAYWHOH Mpocsiouku, MponopyMoHabubIx dH /dt. 

Hecmotps Ha cKa3aHHOe HaM yalOCcb IpOBecTH pA H3MepeHHH, BOCTIpOH3- 
BOJMMOCTb KOTOPBIX MOXKHO CYHTATb JOcTaTOUHO yOBNeTBOpHTembHOH (*,*). 

BauaHve COTPACeHHH CBOAHIOCb K MHHAMYMY KaK 3a CUeT COBMeIICHHA IleH- 
Tpa TAXKECTH KOPOMBICJIa BeECOB C efO ONOPHbIM peOpoM, Tak HM 3a cueT MOMelle- 
HMA YCTaHOBKH Ha aMOPTH3alMOHHY!O MaTpopMy, a MWOceHOIO — Ha IleMeHT- 
HY!O TYMOY, BpbITy!1o B 3emuio. Jima myumeh cra6umusaunu 3a30pa H B jaTun- 
Ke IOBOpOTa KOpOMBICa ObllIa HCMOUb3OBaHa ABYX3epKaslbHad cxeMa (cM. 
pic. |), HckKs0UaBlad BIHAHHE Ha (POTOTOK MOBOPOTOB pacTpoBoro ~oTopese 
OTHOCHTEJIbHO KOpPOMbICsIa BecoB('). C wWesb1o, OHaKO, pasHKaJibHoro OOser- 
YeHHA H3MepeHHH HW MOBbILIeCHHA HX TOYHOCTH Ob CKOHCTpyHpoBaH MIpHoop, 
MOSBOJIAIONINH MpOH3BOAMTb H3MepeHHsA B BakyyMe. HecmoTps Ha TO, YTO BA3- 
KOCTb BO3yxXa Y He YYBCTBHTeIbHa K H3MCHCHHAM JlaBJICHHA, B 9TOM Cylyyae 
3HayeHHa Kosdipuluenta / Obl pesko NOoHM«KeHBI. I]pH MasbIxX LaBJIeHHAX IH- 
Ha WpoOera MOsIeKys BOSyXa CTAHOBHTCA OosbIe WHpHHbI 3as0pa H, Bewey- 
cTBHe Yero IpHMeHHMOcTh (popMywbI (2) HapyulaercH. SHayeHHe / IPH 3TOM Ma- 
ylaeT W3-3a pe3KOrO YCHJIeHHA BJIMAHHA TasOKHHeETHYeCKOFO CKOJIbKeHHA, OO- 
jeruatollero TEYeHHe BOSyXa H3 3a30pa H B 3a3s0p. 

IIpumenenue Bakyyma oT 107 yo 1—3 wM pr. cr. NO3BOuMIO JOBECTH NocTO- 
AHHYIO BpeMeHH JO Aoselt ceKYHAbl, COXpaHHB 3aTyxXaHHe, HeOOXOAMMOe JIA 
IpeqOTBpalleHuA aBTrokomeOanHl. Hsmepenua pu 9TOM 4pesBbIyaHHO OOser- 
UHJIMCb HM UX TOUHOCTb MOBbICHIaCb 10 CpaBHeHHIO C H83Me€PeCHHAMHM Ha BOSAYyXe. 
PesybTaTbl H3MepeHHii MpHBeseHbI Ha pric. 2, Ha KOTOPOM 10 OcH aOcl{Mcc OT- 
O2KeHBI 3HaueHua lg H, a 0 ocu opxuuat lg F. Cpetuible TOUKH H30Opaxaror 
pesyJIbTaTbI H3MepeHHii Ha Bosfyxe. UepHbie TOUKH NOwyYeHb! pH U3MepeHHAX 
B BaKYYMe, IIpH¥YeM OHH COOTBETCTBYIOT Pa3JIMYHbIM CepHAM H3MePeHHH, pas- 
I@JICHHbIM OOJIbINMMH IIpOMexKYTKaMM BpeMeHH (HHOra rOfaMH) H MpOBeeHHbIM 
Ha pa3HBIX OOpasiax M3 KBapweBoro creka. J\na Takoro pofla H38MepeHHH 
BOCIIPOH3SBOAMMOCTb J[aHHbIX MO%KHO CUHMTATb YAOBMETBOpHTembHOH. PasOpoc 
9KCHEPUMEHTAJIbHBIX TOUCK GesyCJIOBHO MaJI 10 CpaBHeHHIO C AMalla30HOM TeX 
“Mul, KOTOpble MOryT HaOOLaTbcA pH HeMOHOM YylasIeHHH C HCCJIeAYeMbIx 
OBEPXHOCTeHM SJIEKTPHUeCKUX 8apAOB (OCHOBHOH TMOMeXH B J[aHHbIXx OmbITaXx). 

Tlomp3yscb Teopuelt (*) MomeKyJIAPHOTO B3aMMOJeHCTBHA BbIMYKJIbIX MOBepX- 
HOCTeli, MOXKHO 110 H3MepeHHbIM 3HaueHHAM F(H) BbISHCMTb 9HEprHio IpHTA- 
«keHuad (Ha 1 cm?) u(H) mmockO-MapammebHbIX MOBepXHOCTeH, Pa3/eJIeHHbIX 
rem »Ke 3a30pomM H, no dbopmysie 

ui) = FUT)i2nR. 


’ 


Ha puc. 3 Hanecenbt BbIUNCeHHbIe TAKHM OOPasoM 3HaveHHA U B PYHKUMH 
H. 3uauenua u(H), HalieHHble 3 ONbITOB C JIMH3aMHM pasHOrO pafuyca KpH~ 
BU3HbI R, JOCTaTOUHO XOPOIO cOBMagatoT. ITO OOCTOATEMbCTBO ABIACTCA OJ 
HUM H3 JOKa3aTeNbCTB MOJeKYIAPHOM MpHposbl HaOmOAeHHOrO HaMH SpPexKTa. 
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Kak 6bIl0 yxKe OTMedeHO (1), MomyuyeHHble 3HaueHHA F VW UW OKa3aJIMCb IIpH- 
MePHO B 20 pa3 MeHbIIe BHIYHCIeEHHBIX 10 (popMyuie Jlonjoua (*) (B Npezmoso02xe- 
HMM ayIMTMBHOCTH B3aMMOselcTBUH OTCJIbHbIX Map MOseKyJI), OmMx*Ke corma- 
cyacb c TeopHeH Kasumupa u Ilonpgepa (°), yYHTbIBAalOMleH BIMAHHe SeKTPO- 
MarHUTHOTO 3ana3qbiBaHun. K comkasleHuio, TOUHOe CpaBHeHHe Cc 9TOH TeopHert 
HEBOSMOXKHO KaK TIOTOMY, UTO HeM3BeCTHO, KAaKHM OOPa30M BBIYHCJIATb KOH- 
CTaHTbI TeopHu Ka3umupa uv Tlompyepa A aTOMOB, BXOJAMLMX B COCTaB TBep- 
qoro Tena (SiOz), Tak uw moromy, Yo crporad aAUTMBHOCTb B3aMMoOselicTBuli 
MOXX€T MMCTb MECTO TOJIbKO B Tra3ax, HO He B KOHJCHCHPOBaHHbIX TeaXx. 

Tlocrpoenue crporof TeopHu MomeKyAspHoro B3aMMOJelcTBUA MaKpocKo- 
MMYECKUX Tes ObiwIO BbITOHeHO HeyaBHo E. M. Jludurmuem (*). TouHoe cpaBue- 
Hue c Teopuet| E. M. JIucdumna tpe6yer JocraTouHO MOmHOrO 3HaHHA ONTH- 
YeCKHX™XapaKTepHCTUK BelecTBa B ero OOMAcTAX Normomenus. OqHaKo xXapak- 
Tep MOPIOWeHHA KBaplla (ero Mpo3spaydHOcTb MpH AWMHAX BOJH, COBMaaromux 
C HCHOJIb3OBaHHBIMH B ONbITaX 3a30pamMu H) NO3BOAeT NPOM3BeCcTH IpHOTMKeH- 
Hylo TeopeTuyeckylo OlleHKy. TeopeTuueckoe 3HaYeHHE CHJIbI IPHTAKCHUA IBYX 
MulacTHH Ha | cm? nosyyuaeTca B Cyyae KBaplla NO dopmyure 


f= Feo (ST)? o) 

= H* 240\e, + 1) ? fo)» 

rye 9 CeqyeT IPpMHATS paBHBIM KBapaTy MOKasaTeIA MpeNOMIeHHA B ONTH- 
yecKOH OOslacTH, a (5) aeTcA TaOmuuen: 


1/e 0 0,025 0,4 0,25 0,50 4 
P(e) 4 0,53 0,44 0,37 1,35 0,35 


(i —nocrosuHaa [InauKe, c — CKOpocTb cBetTa). 
Ha puc. 2 43 nyHKTupom npeycTaBseHbI paccunTaHHEle 10 Metony E. M. JIuc- 

muita 3aBucumocTu F(H) u u(H). Yuurpipaa rpy6ocrb Takol onenKH U4 norpeu- 

HOCTH H3MepeHHH, MOXKHO CUNTATh cormacHe BNOMHE YOBJIETBOPHTeJIbHBIM. 
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TakHM OOpa30M, MOXKHO CUHTaTb TBEpAO YCTaHOBJeHHpIM CyIlecTBOBaHHe 
CHJI. MOJIEKYJAPHOPO JlaIbHOJeHCTBUA Mey MaKpOCKONMYeCKHMH OODbeKTA- 
MH —OjJ[HOrO H3 KpaeYrOJIbHbIX KaMHeH COBPpCMeHHOM TeOopHu ycTOHYMBOCTH 
KOJIJO“OB (° §)— BOSMOXKHOCTH PacCUHTHIBATh HX Ha Oa3e TeopuH E. M. JIucd- 
wuma. Xora (opmysp TeopHu E. M. JIudumua u onpirs! m0 Hx mMpoBepKe 
OTHOCATCH K IIPHTAXKeHHIO TBepJbIX Te] B BaKYYMe, TEM He MeHee ammpoba- 
WHA TeEOPpHH HMeeT 3HaYeHHe H JIA MpOOMeMbI B3AHMMOJICHCTBHA KOJJOWAHbIX 
YaCTHI B JOOOH, B TOM YHCIe RUAKOH, WUcMepcHOHHOH cpeye. HenocpescrBeu- 
Hoe OOHapy2KeHHe CH NpHTsxKeHHA Ha paccTOAHHAX JO 0,3 » WoKa3piBaeT He 
TOJIbKO BOSMOXKHOCTb, HO H HEOOXOJHMOCTH yueTa CHJIbI TOTO Ke pola B TEOPHH 
KOaryJIAWHH HW YCTOHYHBOCTH KOJIIOHAOB, YTO, XOTA WH WHpOKO MpH3HaHO, HO 
BcTpeualo, a HHOra BcTpedaeT UH Celtyuac cKelTHYecKOe OTHOWeHHe. C Apyrok 
CTOPOHbI, BOSHHKaeT BOMpoc: He CleqyeT MH, YAITA BJIHAHHE 9JJIEKTpOMarHHT- 
HOFO 3aMa3bIBAHHA, MPHMCHATb JIA MoOAcyeTa SHEPrHH B3aHMOJeHCTBHA KOJI- 
JOWJHBIX YacTH 3aKOoH H ? B3amMeH 3aKoHa H 2? 

JIlerko BHeTb, YTO B 9TOM CJIyYae KOATYNHpyiowlaA CHa IpOTHBOHOHOB 
Oba Obl MpOMOpHOHabHa He 6-H, a 8-H cTeNeHH 3apsya, YTO XyxKe corvacyer- 
cA C ONbITOM. OueBHAHO, YTO KpHTepHH ycTOHYHBOCTH MHOPOOHHIX KOJIJIOHAOB 
ompeyemsetcA OaaHcOM CHJI IIpHTAKeHHA H OTTAIKHBaHHA Ha paccTOAHHAX 
CTOJIb MA@JIbIX, UTO JIA HHX OCTaeTCA B CHe 3aKOH H *. OTo Bowe corsmacyer- 
ca c TeopHeri (°), cormacHO KOTOpOH pelliaioulee 3HaYeHHe HMeCIOT CHJIbI Ha pac- 
CTOAHHAX NOpAAKa TOJUMH ABOHHBIX CIO€B HOHOB, a 9TH TOJIIMHbI OObIMHO 
SHaYHTeIbHO MeHbile, ¥eM 10 ° cM, KOra CKA3bIBaeTCH SJIEKTPOMAarHHTHOe 3a- 
na3bIBaHHe. 

Vutepecuo ormetutp, uTo B TeopuH E. M. JIupumua, B ormMuNe OT TeOpHH 
JIonyqoHa, MOMHOCTbIO OTPaxKeHa IICKTPOMArHHTHaA MpHpoOfa MOJeKYJIAPHBIX 
cH, yraqanuas eme II. H. Jle6eqesnm (°), KoTOppIi cura HanOomee HHTepec- 
HbIM H HanOosee TPyAHbIM CyyYalt, HMeIOMLMM MecTO B (PUSHYeCKOM TeJe, B KOTO- 
POM OJHOBpeMeHHO JlelicTBy1oT Apyr Ha Apyra MHOro MoseKy., KOMeOaHHA KO- 
TOPbIX, GNarofapA HX OMH3KOMYy COCeACTBY, He He3aBHCHMbI A[pyr OT Apyra. 
Il. H. Jle6eges yrpepxkjas, YTO cpaBHeHHe BbIUHCJICHHbIX BeJIMYHH MOJIeKYJIAp- 
HbIX CHJI (c HPHBAeYeHHeM JaHHBIX CIeKTpasbHOTO aHasM3a) C HaOJOeHHbIMH 
Ha UMIbITe MO3BOJHT OTBETHTb Ha «KOPeHHO BONpOc MOJIeKYJAPHOM (u3HKH»: 
CBOMATCA JIM MOJIEKYJISPHBIe CHJIbI K SJIEKTPOMAPHHTHBIM CHJIaM HJM B COCTaB 
UX BXOAAT elle H Apyrve cusibl HeM3BecTHOTO JO cHX Top MponcxomeHHuA? 
OuepuyHO, uTO copnagenve Teopuu E. M. Jludurmma c HaliHMH M3MepeHHAMH 
MOSBOuIAeT [aT Ha Borpoc II. H. JleSeqepa OTBeT: MOJEKYAPHBIe CHJIbI NevicT- 
BUTCIbHO KCBOAATCA K 3JICEKTPOMATHHTHbIM CHJIaM». | 

B 3aks10ueHHe OTMCTHM, YTO, B OTIMUHE OT HalHX, H3MepeHHA MOJIeKYJAp- 
HOO IIpHTAXKeHHA, TIpoBeeHHble OBep6ukom u CrapHeem (1°) mo HHOM MeTOAHKe, 
jana 3HayeHHa, IpHMepHo B 104 pas MpeBblillarolWe 3HadeHHA, COOTBETCTBYIO~ 
ue Teopun E. M. JIudumua, u oO6Hapy2kMBaloT BECbMa IWIOXyIO —BOCITPOH3BO- 
JIMMOCTb; BCe 9TO yKa3bIBaeT Ha HeEMOJIeKYJIAPHY!O IIpHpOAy H3MepeCHHbIX HMH 
CH, OOA3AHHBIX, THOBHAMMOMY, 9/IeKTpH3allMH OOBEKTOB. 

CuvTaeM TIpHATHbIM JOJITOM BbIPasuTb OlarofapHOCTb pod. EM Jln- 
muy 3a OOcyxKeHHe Bompocos Teopuu H MV. B. KaOBcKO 3a MOMOLMb Ip H3- 
MepeHHAX. 

VucrutyT @u3suueckoH XHMHH TloctynHo0 
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Jloxaagn AxagemMunm HayK cCccP 
¥ 1956. Tom 108, Ne 2 


@H3HKA 


Ynen-Koppecnonzent AH CCCP E. K. 3ABOHMCKHH u C. Jl. PAHYEHKO 


®H3H4ECKHE OCHOBbI 3JIEKTPOHHO-ONTH 4YECKON 
XPOHOrPA®HH 


B pa6ote (1) Opiio OOpaljeHoO BHUMAHHe Ha BbICOKYIO Oe3HHepIMOHHOCTB 
3JIEKTPOHHO-ONTHYeCKOTO TpeocbpasoBaTedA (QOI1). Oro cBolicTBO NMo3sBoOmAeT 
vcnomp30BaTb DOT] yaa usyyeHHA MpOleccoB BecbMa MaJIOH AMTEbHOCTH 
(10°°—10°14cek.) MeTOJOM pa3sBepTKH 31eKTPOHHOTO w300paxkenua. Takou MeTOR, 
NO aHajloruH c orTHueckoii xpoHorpaduel*, MOxHO Ha3BaTb 9JIeEKTPOHHO- 
onTuyeckoi xpoHorpaduen. 

Cnoco6 u3yseHuA ObICTPbIX CBETOBbIX MpOWeccOB TIpH MOMOMLM SeKTPOHHO- 
ontwyeckoii xponorpadun scen u3 puc. 1. OObeKTHB O qaet Ha doToKaToge JOII 

v3s06paxeHuve A’ ucTtounHKa cBeta A. 

KK, A f 9 Bopietaroujwe Cc doroKaToya 3IeK- 

TPOHbI YCKOPAIOTCA HW POKYCHPyioTcA 
3JIEKTPOHHO-ONTHYeCKOH CHCTeMOH, 
yCJIOBHO NOKasaHHOH Ha pHc. | B 
Baye Kone Ky, Ky uw Auadparmpl 
Zl. Wlepeq nonagannem ua dsryopec- 


: 


Sorereens IMpyouuh s8kpaH FD 9IeKTPOHBI 
IIpOXoqAT yepes oOONacTb ObicTpo 
Puc. 1° BpalilajoulerochH MarHHTHOTO HJ 


agnekTpHyeckoro noma IJ. [lostomy 
Ha 9KpaHe H300paxKeHne MCTOUHHKA CBeTa OKAa3bIBaeTCAH PaSBePHYTHIM MO Bpe- 
Menu. HanOoneé yqoOHOK ABIAeTCA KpyroBand pa3sBepTKa. Ecau xenaTenb- 
HO H3y4aTb pasBHTHe Mpomecca Ha MpOTHKeHHH TIPOMeKYTKOB BpeMeHH, 
CHJIbHO IpeBbIMalolHX NepHoR BpalleHHA OTKJOHAIOWErO NO, MOXKHO MpH- 
MeHHTb, HallpHMep,, pasBepTKy NO ciupasH. 

O6o3HauHM MepHoy BpalleHHaA Noa yepes T, paquyc OKpy2xHOCTH pa3- 
BePpTKH Ha (Jlyopeclivpytollem sKpaHe yepes R, a YHCO LWITPHXOB u300pa- 
%KEHHA, PaspellaeMbIX Ha 1 cM 9KpaHa, yepes 6. Torga MHHYMaJbHbIi pas- 
pelliaeMbIt TIpOMexKYTOK BpeMeHH JaeTCH BbIPaxkeHHeM: 

fh 


Atpasp ~~ OnRs * (1) 


Hampumep, ecm T= 107° cex.. R=5 cm, 6 = 300 wtp/cm, naxoqum 
Atnass == 10 cex. 


V3 topmyai (1) culefyer, yro BpeMeHHYy!0 pa3pelllaronkylo cmoco6HocTb 
PasBepTKH MOXKHO, BOOOMLE TOBOPA, NOBbICHTb CKOJIb YFOHO, eCJIM yMeHb- 
maTb T H yBeIHYMBaTb NpowsBeyenve Rd. Oguako pay upwyun orpanuun- 
BaeT BPeMCHHOe paspellleHve MeTOIa. 


IlepBolt 43 TakHX MPHYHH ABIAeTCA 9/eKTPOHHAA XpoMaTH4eCKas abep- 


* OntTHyecKkad XpoHorpadHa OCHOBaHa Ha pa3BepTKe cBeTOBOrO H300paxKeHHA 0 Bpe- 
MeHH IlyTeM OpicTporo MexaHHYecKOrO TepeMeeHHA ONTHYeCKHX yacTel cboTokame ppl. 
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ava. Mb orpannuumes cryyaem HepesatTuBucTcKoro ABYKCHHA NapakcHauJib- 
HBIX S€KTPOHOB B aKCHaJIbHO-CHMMeETPHYHBIX Tomax. TIlycrh u3 TouKH O 
potoxatoqa SOI (cm. puc. 2) B ogun u TOT xe MomeHT BbIJeTAeT rpynna 
SNEKTPOHOB, HMCIOULHX pasJIMYHble HavaJIbHble CKOpOcTH. 

Tloqcuutaem JumtTerbHocTh coorBereTBy1ollero QJ@KTPOHHOrO UMITyIbca 
BOM3H 9KpaHa. Haunem c toro yacruoro cly¥aH, KOra BCe 3JIeKTPOHbI 
BBIJIeTAaIOT TOUHO TIO OCH CHMMeTPHH Xx, re 
T. €. NOX yriom gy=0. B_ ynorped- kamog Okpan 
IACMBIX Ha I1PaKTHKe 9JIeKTPOHHO-ONTH- 
4YeCKHX CHCTeMaX HallpAxKeHHOCTh Nowa 
y KaToja E, sABAAeTCH NoYTH NocTO- 
AHHOH BIJIOTb JO TaKHX paccTosHHii 
x, rye ye eEox > mvj,/2. Toraa 
ypaBHeHHe JBHXKeHHA 3/IEKTpOHa HMeeT 
BH]I 


e 
x= Tm Lote + Uoxt, (2) Puce. 3 


THE €, M, Ux M t—3apA, Macca, HayaJIbHaA CKOpOCTb H BpeMA JBY>KeHUA 
anekTpoHa. Jlubdpepenunpysa (2) u npene6peran voy m0 CpaBHeHHIo C — Et, 
uMeem 


mAy 
Atxpom = a (3) 


@opmy.ia (3) yuuTEIBaeT Ty OCHOBHY!0 YacTb BpeMeHHOorO pas0poca, Ko- 
TOpad HakallJIMBaeTCA TPH JBHXKeHHH JJCKTPOHOB BOIH3H (boTOKaTOya. Pa3- 
Opoc Af,, KoTOpbili BO3HUKaeT MPH MpOxoxKJeHHH 3eKTPOHaMH, YCKOpeHHEIMU 
NOJIHBIM IpHJIOxKeHHBIM K IOI] HanpsxKenvem U, nytu L B6nu3su 9Kpana, 
HEBeJIMK H COCTaBJIAeT 


L ke 


rye Aso —osyuMpuHa pacnpeyseseHHA HayaJIbHbIX 3HEPrHuii  3JIeKTPOHOB; 
yh year : 
a | ak Ue Hloxcetrannaa Ae,“ 107! 98, U104% Bs, D110 ce, 


yOexyaemca, uTo At; ~ 10 cex. 

Ecam 0 Up¢ MOHHMATb CJlaratoully!o HavaJIbHOM CKOpocTH m0 ocH x, 
bopmyvia (3) cipaBeyimBa H B OOUIeEM Cayyae, KOra 3JIeKTPOHbI BbIJIeTAaOT 
i3 O, NOX BCeEBO3MOXKHBIMH yruiamu o. JIA JlOKa3aTeJIbCTBa BOCIIOJb3yeMcA 
feM H3BeCTHBIM (7) B QJIEKTPOHHOH ONTHKe OOCTOATEJbCTBOM, YTO MposoubHAaA 
<poMaTHyeckand adeppauua Af akcHaJIbHO-CHMMCTPHUHbIX CHCT€EM 3aBHCHT B 
I€pBOM IIpHOJIH2KeHHH He OT MOJHOM HauvaJIbHOM CKOPOCTH Up, a JIMLIb OT ee 
JararouleH Upx = Vgcos¢%. IlycTb HeKOTOPpOMy 3HAYeHHIO Up, COOTBETCTBYeT 
OuKa COOHPpaHHA 3JIeEKTPpOHOB O ,, Tye MoMelleH (PJIyYOpecIMpylOlWlHH I2KpaH, 


, , , 
| 3HaYeHHIO UV), (¥), = ,,— Av,,.) —Touka coOupanuaA O). [a a1eKTpOHOB 


| Upy TOUKA Oy ABJIAeTCA U300pamKeHHeM TOUKH O,. Tora, cormacHo MpHH- 
iuny Depma, BCe 3TH 2JICKTPOHbI OJHOBpeMeHHO TIpHAyT B Oy, KaKOBbI Obl 
(HM ObIJIM UX yruibl BbIeTa ©. Telepb pacCMOTpHM 93JIEKTPOH, KOTOPbIH BBbIJIe- 
@JI H3 TOUKH O, TOUHO MO OCH X C HavaJIbHOH CKOPOCTbIO, YHCJIEHHO paB- 
io U),. OH MpHyeT Ha 9KpaH C 3amasqbIBAHHeM OTHOCHTEJIbHO TOKO UTO 


ACCMOTPeHHOH Ppynnbl aeKTpOHOB Ha At xpom, KOTOpoe ONpefeAeTCA, Kak 
| panbiue, (bopmyvoi (3). Herpyquo noKa3aTb, 4YTO B NepBOM NpHOsMKeHuH 
Ce 3JIEKTPOHbI, BbIJIeETeBIUHe NO pasHbIMH 9, HO C OJ[MHAKOBbIM 3HAYeCHHEM 


19 COS P= ox MpHAyT Ha 9KPpaH OJHOBPCMeHHO C 3THM JJIEKTPOHOM. JlevicTBu- 


eJIbHO, B TOUKy QO, OHH MpHyT cTporo ofHoBpeMeHHO Osaroyjapa MpHuIH- 
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, 
ny @epma, a pasOpoc BpeMeHH MpoxoxmwAcHHA MMM MYTH OT Oz NO 9KpaHa, 
KaK BHJHO H3 pvc. 2, He MpeBblllaeT BeHYHHBI 


er en 


Oy 22 


a KOTOpO, coracHo cbopmysam (15) u (16) padorst (?) # tbopmyste (3), 
MOXKHO HamlvcaTb 


At’ = = sin? 9 Atzpow = 1074 Atzpom- 


Mopmyuia (3) copaBegmuBa Kak B CJlydae 9JIEKTpOCTaTH4eCcKOH, TaK H B CJy- 
yae/9JIEKTPOMAarHUTHOM (pOKYCHpOBKH 9eKTpOHOB B QOIT. 

Jl1a mpaKkTHyecKOrO HCHONb30BaHHA STOM POPMYy Jbl HEOOXOAMMO 3HaTb pac- 
IipefesenHe OTOSIeKTPOHOB MO Upx. Mbl H3MepHH STO pacnpefemenne AA 
CYPbMAHO-lesHeBOro KaTOa, OCBeLaeMOroO BH]MMbIM CBeETOM B HHTepBaJie He- 
CKOJIbKUX COTeH aHrcTpeM oKosio k = 4500 A. Ilepecuer sToro pacipezemeHHa 
m0 (popmyse (3) MoKa3bIBaeT, 4YTO OeCKOHEYHO KOPOTKOMY 3JIEKTPOHHOMY HM- 
Mymbcy C (oToKaTofa COOTBeETCTBYeT HMIYJIbC KOHEYHOM JIMTeEMbHOCTH Y 
9KpaHa, MpHueM MOOBHHa BCeX 3JIEKTPOHOB MIpHXOAUT Ha 9KpaH 3a BpeMA 


— 40-11 
Aly, =a Ce. (5) 


rye Ey BbIpaxKeHO B 9JIEKTPOCTaTHYeCKHX eHHHWAaX. Sametum, 4To Afi;,, BooOme 
TOBOpA, He ABJIA€TCA TEM MMHHMA@JIbHBIM IIPOMeKYTKOM BPpeMeHH Mey By- 
MA O€CKOHCYHO KOPOTKHMH 3JIEKTPOHHbIMH HMINYyJIbCaMH C (pOTOKAaTOJa, KOTO- 
pb ele MoxeT OpiTb paspeuien. IIpu moOok dopMe SeKTPOHHOrO HMIlyibca 
BOIH3H 9KpaHa (OTOMeTpHpoBaHHe qdoTorpapuH ero pa3BepTKH MO3BOIAeT 
yYCTaHOBHTb NOJIOKeHHeE MAKCHMyMa MoOvepHeHHA C OWHOKOH, NO KpalHeli 
Mepe, Ha MopsqOK MeHbueH, uem AZi,,. Torganpu Ey ~ 100 snexTpoctaTHuecKkux 
eMHHIL BpeMeHHOe pa3spellieHHe MOrsO Ob ObITh WOBezeHO Wo’ 1074 cex. 

IIpH u3syyeHHuH KOPOTKHX CBETOBbIX: HMNYJIbCOB CJleyeT YUYHTHIBATb, TO 
MMHUMA@JIbHbIM HHTepBal YaCTOT B HMIMYJIbCe JVIMTeMbHOCTbIO t COCTABJAeT 
Ay = 1/t, M YMeHbIUMTb erO IPHHUMNHaAbHO Hemb3a. Torgla, OTBIeKaacb OT 
pasOpoca HavaJIbHbIX CKOPOCTeH SJIEKTPOHOB, ONpeyemnemMoro cBOlicTBaMu (po- 
TOKaTOJa, HW YYHTbIBAA TOJIbKO pasOpoc HavaIbHbIX CKOpocTeH, CBA3AHHbIM C 
Ay, MOXKHO OMCHHTb HavBbICWee BOSMOKHOe BPeMeHHOe paspemlenve QOTI. Jaa 
pasOpoca HavaJIbHbIX CKOpOcTeli, CBA3AHHOrO C t, JerKO NOMYIMTb BbIpamKenue 


= aed 
b(Ado)av = one . (6) 


re A —nocrosuuad IlnaKa, a v) —cpeqHAA Ha¥abHad cKOpocTh (poro- 
9ACKTPOHOB. MHMHYMaJIbHad JJIMTebHOCTb 3JIeEKTPOHHOTO HMIysbca y 9KpaHa, 
cormacH> dopmyviam (3) Hu (6), cocraBaaer 


beans! 
Alia V/s (7) 


SACCb MOXKHO HECKONbKO H3MCHATb Up, MCHAA CPeMHIOIO AMHHY BOJIHBI cBeTa B 
vmiysbce. Kpome Toro, HMeeTCH BO8MOXKHOCTh B WHPOKUX lipefemax pacnopa- 
*KATbCA BeEIMYMHOK Ey. TlopuquMomy, Ey MoxHO WoBecTu, 10 KpaliHel Mepe, Jo 


100 xB/cm. Sto sacr 
Atmin ~ 2-107 cex. 


Kak 4 B calyyae cbopmyant (5), oroMerpupoBaHHe MoxeT 3HaUNTeMbHO yalyy- 
IWHTb BPCMeHHOe paspelleHHe NO cpaBHenuto c Af min. 


Apyro# Baxkuoh npHunHo, orpannunBaromeli BpeMeHHOe paspellleHue, 
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ABIACTCH KOHEYHAA TOMMMHA CoToKaToja d, KoTOpad MpPuBO_UT K pas6pocy 
MOMEHTOB BblJeTa (POTO3IeEKTPOHOB 


d 
Pe GUS 
Ata (8) 
Tipu d~10°* cm nw vp 108 cm/cex nonyuaem yAta=10™4 cex. Wxepmuon- 
HOCTb (hoTosdpektTa, BO BCAKOM CJIyyae, He MpeBblluaeT 3TOM BeNHUMHHI. 

Heo6OxouMbIM yCJIOBHeM TlosyyeHHA KOPOTKOFO cCBeTOROrO HMNYJIbCa SAB- 
JIACTCA JOCTATOUHAA MaJIOCTh pa3MepoB HCTOUHUKa I* 


l 
~ <At, (9) 


rye C—cKopoctb cpeta. IIpa At~10™™ cek. dopmyvia (9) qaeT, Hanpumep, 
<= 3 p. 


HeoOxoqumo Take, YTOOb! HMMysbC He saTArMBascA coOupatomlei cBeT 
onTHkKoH. YcuoBHeM STOO ABIAeTCH 


AS 
hee 


coli (10) 


rye AS — pasuulla onTHuecKkuxX TyTeli OT HCTOUHHKa CBeTa JO oToOUyBCTBH- 
TeJIbHOrO CJIOA JA Pa3JIMYHbIX YAaCTOT, HMeIOUIMXCA B CIeKTpe MMMMyuIbCa. 
SOTO O3HayaeT, YTO ONTHKA JONRKHA ObITh XOPOWIO aXPOMATH30BaHa M UCHIpaB- 
jleHa Ha ccbepHyeckylo aOeppaluto. 

IIpopeyeHHbIi BbIMMe aHaJIH3 NOKa3bIBaeT, YTO MIpefeJbHOe BpeMeHHOe pa3- 
pelleHue mMeToya coctaBssetT ~ 10 1 cex. 

B unteppae 10°7°—10°*4 cex. 91eKTpOHHO-ONTHYecKad xpoHorpadun AB- 
JIACTCH B HaCTOAMLee BPeCMA CJHHCTBCHHBIM METOJOM, MOSBOJIAIOWUM Henmocpel- 
CTBCHHO H3y4aTb paSBHTHe BO BpeMeHH MpoOeccoB, CNOCOOHbIX TeM HJM MHbIM 
NYT€M BbISbIBATb BbIJIeET MeVJICHHbIX IJIeCKTPpOHOB. B 9TOM HHTepBasle BPeMeHH 
JIEKAT JJIMTeMbHOCTH, HallpHMep, CJICAYIOUIMX ABJICHHH: BOSOyXKeHHbIe COCTO- 
AHHA Apa, spdext UepenkoBa, HatasIbHble CTayqHW CUMHTHJIAUMU, HEKOTOpbIe 
TIpoleccbl B HCKPOBOM pa3spxfe, CNOHTAHHBIH pactiayl TAKebIX Me€30HOB H IH- 
nepouos. JA W3y4eHHA yKa3aHHblX 3fecb OBICTPbIX CBETOBbIX IIpOWeCCOB MeTO- 
JIOM 3JIEKTPOHHO-OMNTHYeCKOH XpoOHOrpadHuH UMeeTcH TaKOH JocTaTOUHO 6e3- 
HHEPpUMOHHDIM aTYHK MeJVICHHBIX 9JIeEKTPOHOB, Kak (oTOKaTOA. HeoOxog,umo 
TOJIbKO, B CBA3H C MAJIOCTbIO 4UHCa (OTOHOB, HCIycKaeMbIX, HallpHMep, IpH 
addexkte Uepenkopa WJM CUMHTHIIAUMH OT OMHOM YaCTHIbI, HMETb OCTATOUHO 
4YyBCTBUTeIbHEIH DOT] (*). Uro w%e KacaeTCA H3yYeHHA ‘TIpOweccOB Cc 9JIeMeH- 
TapHBIMH HJM AJ€pHBIMH YacTHWaMH, TO yclleX 3aBHCHT OT MpakTHyecKOrO 
OCYILeECTBICHHA JIETEKTOPOB, OTBeYAIONHX Ha MOABIEHHe pericTpHpyemMou 
YaCTHIIbI JOCTATOUHO KOPOTKHM HMITYJIbCOM CBeTa HJIM HMIYJIbCOM Mej\JICHHBIX 
9JIEKTPOHOB. 


TloctynH10 
1 XII 1955 
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Jhon wager Akagemun nwayk CCCP 
1956. Tom 108, Ne 2 


PH3HKA 
tO. M. KATAH u B. MH. MEPEJIb 


O MOABY)KHOCTH HW MPOCTPAHCTBEHHOM 3APAE HOHOB 
B HEOAHOPOJHOM TOJIE 


(Il pedcmaeaexo axademuxom A. A. Jle6edesum 30 XI 1955) 


1. B ra30Bom pa3psye OKOO CTEHOK HU 9ICKTPOAOB MOryT OOpasOBbIBaTbCA 
COM NOMOKUTeMbHOrO OObeMHOrO 3apAya. BuHyTpH STHX cOeB Moe, Kak Wpa- 
BHJIO, HeoqHopoyHoO. B cBxa3H c pxAOM NpHsOKeHHH (HOHHBIM TOK Ha 30H] C 
yueTOM JlaBJICEHHA, TEOPHA KaTOMHOTO TaweHHA HU T. J.) MpescTaBsAeT HHTepec 
BOINpOc O J[BHXKCHHH MOJOKUTEIbHBIX HOHOB B COOCTBEHHOM ra3e B HeEOAHOpO]- 
HOM Tose. B HacTOsee BPEMA MOXKHO CUNTATb YCTAHOBJICHHBIM (*~*), UTO OCHOB- 
HbIM IIpOWeCCOM B3aHMOJeHCTBUA HOHOB C ATOMaMH TOTO Ke rasa ABIAeCTCA UHC- 
Tad WepesapaykKa, pH KOTOPOH Mexy cTasIKMBaIOULMMHCA YaCTHWaMH IIpOHcxo- 
UT OOMeH 3apsOM 6e3 cyMleCTBeEHHOrO H3MeCHEHHA CKOPOCTH KaxKOH 3 YacTHLL. 
B page WpakTH4ecKH HHTepecHbIX cHydaeB MOA B CJIOAX HACTOJIbKO BeJIH- 
KH, UTO CpeqHAA SHEPrHA TeNMOBOTO ABYXKeCHHA ATOMOB MaJia M10 CpaBHeHHIO C 
9Heprvei, KOTOpy!o HOH NpHoOperaeT Ha AHHeE cBOOOAHOrO Npobera, TaK 4TO 
aTOMbI MOX%KHO CUMTATb MOKOAUIMMHCA VM B KauecTBe (yHKWMH paciipeyqeneHHA 
ATOMOB IIO CKOPOCTSAM B3ATb NpOusBeeHHe 6-SPYHKUMH OT COCTAaBJIAIOMIUX CKOPO- 
CTH Oxy Uy, Uz: 

Ecau B KaxkOH TouKe HallpaBseHve noma E(z) copmagaer c nNoOmOxKH- 
TeJIbHBIM HallpaBJIEHHeM OCH Z, TO YHCO HOHOB B eHHULe thasoBoro OObemMa 
IPH BbILIeyKa3aHHbIX YCJIOBHAX MOXKET ObITb HallHCaHo B Bue f (Z, Vz) 4 (Ux) 6 (Vy), 
WM KHHeTHYeCKOe ypaBHeHne Aa f(z, vz) OyneT 


Soe Fe + 02S = 8(02) NY (2) — GNF (2, 2) | B21, (1) 
rye 
-+o0 
vid= \ fle, 0%) | o% | dot, (2) 


—o 


é 4 m— 3apay MH Macca uoHa; N — KOHIeHTpalluA. aTOMOB; g — CeyeHHe Me- 
pesapaAAKH, KOTOPOe MpequomaraetcaA He 3aBHCANWLMM OT CKOpOCTH. 
Bpejlem BMecTO ¥; H 2 HOBbIe NepeMeHHbIe y u ¢t 0 dopmysam 


Pah (4; t), V5 =195 (4, t), (3) 
rye PyHKUHH 9%, H % YOBMeTBOPAIOT ypaBHeHHAM JIBHXKeHUA 


do . d . 
m — eE ($1), % = (4) 


C HavasbHbIMM YCJIOBUAMH 9, = 4; %,=0 upu t= 0. Torga B HOBbIx nepe- 
MeHHBIX KMHETHYeCKOe ypaBHeHHe Oy seT 


+ ON | 2(%#) | F= 5 (6) go (x). (5) 
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Paccmatpupan (5) Kak HEONHOPOMHOe ypaBHeHHe Cy H3BeCTHO mpaBoit 
pocrbiy U yuvtEpad; §TO pH “ft +-'06 Uz—>-+- 00 H, CJeqOBaTeNbHO, 
ff (¥2) +0, Hatizem 


~ 


f=0 pH vz <0; | 
(6) 


f= seme ee-or pH o>. 


Tloub3ysacb (2), nonyyaem ypaBHeHHe Juin &: 


4 
p(z) = a4 » (4) a EG en! doz. (7) 
0 
IIpu nomouu papeucts 
mot 
ztV(2z)=V(n),  0,do, = — E (4) dn, (8) 


rye V (z) —notTeHivan, MoxHO MoKa3aTb, ¥TO pelieHHem (7) OygeT ¥(z) = F, 
F — nocTosHHad, HMerIollad CMBICI NOTHOCTH MoOTOKa. 
Torya 


f= IDM, 20. (9) 


B mpefetbHOM cayyae nloctosHHoro noma E =const u3 (4) mosryyaem 
Z— 4 = mv2/2eE u (9) nepexoguT B 


aa mF env; |2eEn (10) 


he 


“TO COBlafaeT C BbIPparxKeHHeM, MOJIyYeHHBIM B (?), ecmu F onpeyeautb u3 
foe} ; 


yCJIOBHA HOPMHpOBKH \ f(e2) Cope 


0 
2. Bosppaltlanch K CJTy¥alo HeOHOpogHOrO TosMA, Toub3yAacb (8) u (9), 


HaliyjeM WJIA KOHUCHTPawHH HOHOB 


Zz foe} 


F —Z—aylr ga F e 4!’ dy 
—co Was [V (n) —V (2)] 0 al = 4) = Vi(z)) 
H JIA CKOpOCTH Apelitha HOHOB 
ice ai tac ctl hig (12) 


n (Zz) j e4IA dy 
0 


V 2 [V (z—u) —V (2) 


OG6piuHO (4%) pH paccMOTpeHHH JBHXKCHHA HOHOB B HeOJHOPOAHOM Tove 
MOJIbSYIOTCA JIA CKOPOCTH peda opMyviamu, NOJYYCHHBIMH jist Cy Yast 
MOCTOAHHOrO MOJIA, T. €. CYHTAIOT, YTO CKOPOCTb Apekiba B AaHHOH “ToOUKe 
3ABHCHT TOJIbKO OT HalIPA2XXCHHOCTH NOJIA B ITOH TOUKe. OueBHAHO, TO 3TO 
3aKOHHO B TOM CJIy¥ae, KOra H3MeHeHHe MOA Ha AWMHeE CBOOOAHOrO TIpo- 
6era MaJIO MO CpaBHeHHIO C CaMOH BeJIMYMHOH MOA. Pasnaraa B (12) mMHo- 
X*KUTeb MpH e—“/4 B pA MO CTeHeHAM WU HM MHTeErpHpyA MOWIeHHO, NOyyaem 
pasJIomKeHHe HHTerpasia B 3HaMeHaTevIe 110 CTeleHAM kh: 

me V 2erE (z) / xm (13) 
oh i PPR aE Was 
fact SE@ a “Rie 
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Ec nose MaJioO MeHAeTCA Ha JIMHE CBOOOAHOrO Mpobera, TO (13) Mepe- 
XOAHT B BbIpawKeHHe, NOJyyeHHoe B (*) QJIA Cyyad NMOCTOAHHOFO Mos. 

3. PaccmoTpuM Tenlepb 3aps.KeHHbIt coh B mpomexyTke 0<z<d. 
Ilyctb Ha rpanuue clog pu z = 0 ynKuua pacnpegenenua vouos f (vz, 0) = 
= fy (vz) 3agaHa uw V (0) =O. J]na BerancieHua KOHUeEHTPalHH HOHOB BHYTpH 
COA corsacHo (11) HeoOxoquMo 3HaTb pacnpeseseHve NOTeHUMasa npH z= 0. 
[lokaxxeM, 4TO 9TO pacipesesmeHHe NOMHOCTbIO OMpefeAeTCA 3alaHHeM (py HK- 
un fy (U2). 

JjeicTBHTeIbHO, NOb3yAcb pH z=0 3aKOHOM COXpaHeHHA 9HEprHu 


F 
mv;/2 =eV(y) u Tem, uT0, cormacno (9), fy (Uz) = EGIL AIA Vz > 0, 


NOJIYYHM COOTHOIMeHHEe 5 


co 


fo (Uz) v* dv, = Fe/*, mpuuem F = \ Fo (02) 0; doz: (14) 


0 


— 


2e 
a V (z) 


B yacTHOcTH, ec fo (Uz) — OMHOCTOPOHHAA MAKCBeJIOBCKan (pyHKILMA pac- 
mpeyeyeHua c Temiepatypow 7, To npx 4<.0 HanpsxeHHocThs noma Ey 
NOCTOAHHAa, mpHyem @EoA=RT MW MOTeHIMadl MeHsAeTCA lO 3aKoHy V (7) = 
= — Ey upx y<0. [na konuentpayuu BHYTpH cIOd B 3TOM cwy¥ae MO- 
JTY4HM 


{ee 4 —n]d ; 
n(z)= LUE gta wy ue) F gen \ ee (15) 
0 


AE, Xr 
as | V ~wem—vey 


®(t) = en | e-* dy. 
0 


4. B paye mpakruyeckv BaxkHBIX CyyaeB OObeMHBINi 3apayq B cu0e oOpa- 
30BaH TOJIbKO NOJIOKHTeJIbHBIMH HOHAMH. PacnpeyeseHue NOTeHIMasa B C0e 
B STHX Culy4adx OMpefesmeTcH ypaBHeHHem Ilyaccona, B KOTOpOM 3HaueHue 
KOHICHTpallHH SapAXKeHHBIX YacTH Oepetca us (15), pH rpaHMUHBIX ycuo- 
BHAX 


—f=E£, npu z=(0; V=—V, ips 2 d; 


V0) 

EciM MO B COe BeIHKH, TO MOXHO npeHeOpeyb HayaJbHBIMH CKOpo- 

CTAMH HOHOB pH z= 0, T. e. nonoxuTs Ey = 0. Torga, nomb3yach (15) u 
BBOAA OespasMepHble BeHUMHEI 


eine FeV te ige ds! V ea. 
reas AneFR2\7/3 U (x), TeP a ater Ui, 
(7 2e/m (eae 
HallHiweM ypaBHenHe Ilyaccona B Buse 
x 
ee ef dy 
date e vat aol (16) 
IPH TpaHHUHbIX ycOBHAX =: 
dU . 
a =9, U=0 npn x=0; (17) 
if 
OU aD pi “Media e (18) 


IIpH MambIx x, T. e€. IpH HH3KUX AaBNCHHAX, BTOPOH wIeH cMpaBa Mau, 
e~* ~1 4M ypaBHenne (16) mepexogur B ypaBHeHue Jlenrmiopa quia mmocKoro 
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—cayyad. II[pa Oonpumx x, T. e. Mp BBICOKHX aBNeHWAX, MOKHO mpeHe6- 
Peub MNePBbIM YJICHOM CIipaBa, a BTOpolt MpeoOpasoBaTb aHasOrHyHO Tomy, 
Kak 9TO ObIIO CeaHO pH BbIBoZe (13). Torga (16) nepeijleT B ypaBHeHHe, 
HCHOJIb3OBaHHOe B (4), 
Ecan U (x) — pemenne ypaspuenns (16) npu rpannunprx ycJIOBHAX (17), 
To (18) QaeT cBa3b Mey TOKOM B coe J=eF, tommunoli canon, aHHOK 
— cBoOoqHoro mpo6era H pasHocTbio Morenuaos V, 
d 4rn2 2/3 
V,=U(+)(- J) 19 
A ]/\V 2e/m 12) 
Bpejem BCHOMOraTeJIbHY1O (pyHKUHIO (x) TMocpeycTBOM CcOOTHOUIeHHA 
U = (3/,9) a YpaBHenHe Ast g(x) Nocne HeCO*KHEIX npec6pasoBannii mpu- 
MeT BH] 


1 
7/3 
g(a) — err = Bx| Venn 2 or (ats) at + 
0 


g/s (x) 
1 4 
+3 errant penta toca lg 
4 */s 
0 @ '*(x) 
ByjeM ucKaTb 9 B Buje go=xX+C4x? + ¢,x3 + --- Tloqcuerbi jar 
 @=x(1 + 0,07972 x — 0,00947 x? + ---), (20) 
IIpH Masbix x C JOCTaTOUHOM CTeNeHbIO TOUHOCTH MOXKHO CUNTATb 
p=x(lbtax), raea=4-0,07972 =0,31888. . (21) 


B caMoM jee, cormacHo (21) 
o = x(1 + 0,07972 x —0,00953 x? + ---), 


uTo corsiacyetca c (20). Tua U nowyuuM Bblpaxenne 
U = (/ox) "(1 +0,319 x)". (22) 


IIpH MasbIX X, YTO COOTBETCTBYe€T HH3KHM JlaBJIeHHAM, (22) TepexoqUuT B 
BbIpamkeHHe JleHrMiopa, ABJIAIOUeeCH TOUHBIM pellieHHem ypaBHeHua Ilyac- 
cOHa JJIX MOcKoro ciyyad B OTCYTCTBHe coyyapeHHi. Ojuako pH 6oub- 
IHX X, 4TO COOTBETCTBYeT BbICOKHM JlaBJIeHHAM, (22) OIM3KO K BbIparKeHHIO 
U = (3/y x) "(0,302 x)", nonyyennomy B. HV. Jposygospm (4) B pesysptate 
TOUHOTO pellieHHa ypaBHenua Ilyaccona Aaa cay4am BbICOKHX JaBJIeHHH mpH 
TeX 2%Ke MpelMosOKeHHAX O B3AHMOJCHCTBHH HOHOB C aTOMaMH, UTO H B JaH- 
HOH paOoTe. ITO. NO3BOAeT MONb30BaTLCA ChopMysoH (22) H B IpoMexyTou- 
HOH oOslacTH yaBneHHh. IIpH nomomju (22) MoxKHO NowyyHTb OOOOMLeHHe 3a- 
KOHa 3/, JIA HOHOB Ha CJlyYali MPOM3BOJIbHbIX aBJIeHHH: 


ep eyes ey $0,319 2]-". (23) 


Vz (23) BugqHO, 4TO KpHTepHeM NPHMeHHMOCTH OObIYHOrO 3aKOHa %/, AFe 


uidetca HepaBeucTBo 0,3d/A< 1. 
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PH3SHKA 


Il. C. KAPEEB 


TOHKAA CIPYKTYPA JIMHHM Hell 14687 A C YUETOM 
JIEMBOBCKOrO CXBHFA TEPMOB nS:,, 


(II pedcmaszeno akademuxom J]. A. Apyumosurem 30 XI 1955) 


Uccneqopanuio TOHKOM CTPyKTYPbl CNeEKTPaJbHbIX JIMHHM BOAOpOa HW BORO- 
POJOMOAOOHHIX ATOMOB NOCBAMEHO Gombe UHCI pabor. MuTepec k HCCeMOBa- 
HHIO TOHKOM CTpyKTYpbl BO3poc Mocsle cTpororo JoKasaTebcTBa JI3M6oM u Pusep- 
(bopqOM payHocneKTpocKOMM4eCKHM MeTOJOM CABH- 
ra TepMa nS.;, OTHOCHTebHO TepMa NP1,, COBNAa- 
6 laroumax mo Teopuu Jiupaka. Meroyamu cieKTpo- 

CKONHMH BbICOKOTO pa3pelleHHA MOApoOHO Uccueso- 

%  psanacb nunusa He4Il 4686 A. Hamu, B yacrHocTH, 

HccuIeqOBalacb CTpyKTypa H HHTeCHCHBHOCTb KOM- 

MOHEHT STO WHHUM. IIpeqcTaBiaeT 3HadHTe/bHbIL 

MHTepec HccIeqOBaTb CTPyKTYpy JIMHHM BTOpOrO 
usotona remua He’. 

B yaHHol padoTe BiepBble HccyleqyeTcAH TOHKaA 

CTpykTypa JIHHHH He?I1k4687 A = (mepexoy 

n =4->n=3). Uccneqopanve NpoBogusocb Ha cileK- 

Tporpade VMCII-51 c Kamepoh ®-270. Crpyxtypa 

paspeliasacb 9Tam0HOM @adpu —Ilepo, ycTaHoB- 

JICHHBIM Mepey{ Weblo cnekTporpada. Murepdeper- 

Puc. 4 IMOHHaA KapTHHa MpOeKTHpOBasiacb Ha IleJlb 

cneKkTporpada oObekTHBOM ® = 120 mm. Bropuu- 

Hble H300paxKeHHA YOUpaNHcb AOOaBOYHOH wembio. Mcnonb30Basucb 3TAasOHbI 

TOMMHOK 2 wu 2,5 MM. em 

VcTouHHkoM cBeTa ClyKHa OTMAaAHHad paspxAqHad TpyOKa c MOJbIM KaTO- 
yom (cm. puce. 1). Karo usroroBmeH u3 AByx YacteH. Mequpiii crakanuuk K, 
CNaxAHHbi co crekiom C, oOecneanBaeT repMeTHY- 
HOCTb TpyOKH. Paspaq copmMupyetca B MOOcTH 
aJOMHHHeBOrO BKJasbiua Al, npuTepToro kK cTa- 
KkaHunky K. J[uamerp nonoctu 9 mM, JmMHa 50 MM. 
AsHOMMHHeBbIN BK abil HEOOXOAMM JIA yeTpaHe- 
HMA CMeKTpa Me, TaK KaK Ip WHpHHe mem 
cnekTporpada ~0,3—0,4MM JJMHHM MeyH Haksajbl- 
BalOTCA YACTHUHO Ha HCcIeLyeMylo JIMHHIO. DBakyH- eRe 
poBaHHas Kamepa B c oxHom W2 mpesoxpansaer rues 
MOBOpOTHY!O TIpH38My HW OKHO Wy oT NOKppiITHA 
cmoeM Hex. A —amOMHHMeBbI aHoq; O, uw O, —orTpocTKH qua 
TlOMCOeAMHEHHA K BakyyMHOH cucTeme. Mcrounuk norpyxkanca B_ Io- 
ap C 2%KMAKuM as0ToM. Ilonpii KaToy Obit BHIOpaH BCMeAcTBHe TOTO, 4YTO CBeue- 
He B NOJOCTH KaTOJa aeT CpaBHUTebHO HHTCEHCHBHOe H3yueHHe JMHUM HO- 
HM3MpoOBaHHoro remua. HeygoOctBoM oTMaadHHOrO MOMOrO KaTOfa ABIAeTCA 
OrpaHHYeHHBI cpok cilyxOn1. PororpabupoBaHue NpOBOAMMOCh Ha aspooro- 
leHKy. TOK B HCTOUHHKe u3MeHAIcA OT 40 Wo 200 Ma. Bpema skcnosuuMH OT 
15 yo 60 mux. 
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JIMHuA paspelleHa Ha YeTbIPe KOMIIeKCa, T. €. Ha YeFbIpe PpyMtibl, COcTO- 
AWLHe H3 HECKOJIBKUX KOMIOHeEHT Karklad. Ha HeKOTOpbIX CHHMKaX pa3pelleHa 
KOMIOHeHTa 3P1,,—4S.),, oWHakO pa3pellleHHe MeHee YOBJIETBOPHTebHO, 4eM 
B cayuae He*lI. Paccrosuua Mexky KOMIVIeKCaMH H3MepAIHCb Ha KOMMaparTo- 
pe M3A-2. Pesyabratet u3Mepennit O6paOaTbIBasHcb MeETOJOM IIpAMOYPOJIbHBIX 
TaOJHL. 

Ha pwc. 2 ana BHAMMad CTpyKTypa JIMHHH, NOyYeHHa Cc 3TaOHOM TOJI- 
ULMHOH 2 MM, IpHBeAeHb! paccTOAHHA MeKY MAKCHMYMAMH KOMILIeKCOB H cpej- 
HeapHdMetTuyeckHi pas6poc. PaccrosHua” janp B 1-10™° cm™!. Pesysapratp u3- 
MepeHHH NOKa3bIBalOT YOBETBOPHTebHOe Corsacne C pesysbTAaTaMH TeOpHu 
TOHKOH CTpyKTypbl c yyeTOM sI9MOOBCKOrO cyBHra TepmMos. Jina cyBura 
TepmMa 3S1;, nowyyeHa BemHunHa (116-+-15)-1073 cm™!. Cypur tepma 4S:;, 43- 
MepeH CO 3Ha4YHTeJIbHO MeHBbLUIeH TOUHOCTbIO H MOKeT ObITb OeHeH BeIH4H- 
HoH (64 + 30)-10°? cm?. Bennunna cyBura nomyyena Oe3 yyueTa CBepXTOHKOH 
CTPYKTYPpbI. 

B HacTosiee BpeMA MpOBOANTCA HCCIe_OBAaHHe HHTEHCHBHOCTeH .KOMMIO- 
HeHT JIHHHH. 

B 3aks1oueHHe BbIpaxkato HCKpeHHiow OarogapHoctb MD. A. Kopomepy 3a 
BHHMaTeJIbHOe OTHOIMeHHe H MOMOMb MIpH MpoBeseHHH aHHOH padortei. 


MockoBcKHi rocyfapcTBeHHbId yHHBepCHTeT Ilocrynus10 
: um. M. B. Jlomonocosa 29 XI 1955 


Jlokaayn AkagemMuu HaykK CcccP 
1956. Tom 108, Ne 2 


®H3HKA 


Jl. B. JIEBLUMH 


NPHPOJA KOHUEHTPAWMOHHbIX 9®%EKTOB B PACTBOPAX 
AKPHJ\MHOBbIX COEAMHEHMA 


(Il pedcmasaexo axademukom AH. Tepenunoim 5 XII 1955) 


B mpegpiyumux padoTax apropa OblWIO NOKa3aHO, TO YBeJIMYeHHe KOHIeH- 
TpallMH CyIecTBeHHO H3MeHAeT OCHOBHBI€ ONTHYeCKHe CBOHCTBa paCcTBOPOB 
MHOFHX aKPHJMHOBbIX COeAHHEHHM: UX CIEKTPbl MOPJIOWeHHA H JIOMHHECICH- 
UHH, MOIApH3allHOHHbIe CMeKTPbI, BbIXO CBEYeHHA MW CpeHIOIO JVIMTEbHOCTb 
pos6yxeHHoro coctosHua (1%). Tloqo6npie usMeHeHHA, HaOsIOJaeMble y pac- 
TBOPOB KpacuTesel, OObINHO OObacHAIOTCH HOO pesoHaHcHOH Murpalveli 
QHeprHH BOsOyKeHHA, HOO accOUMallHeH MOJIeKyJI PacTBOPeHHOTO BelllecT- 
Ba (4). OfHako OKa3as0cb, YTO Y HSYYEHHbIX PaCTBOPOB AKPHAMHOBbIX COeAMHEHHK 
9TH adcbeKTbI He HrpaioT cylecTBeHHOK pon. I[pu sTOM yfasocb NOKa3aTb, YTO 
MOJIeKYJIbI 3,6-7HaMHHOaKpHHHa MOLyT HaXOJHTbCA B pacTBOpe B BHe AByX 
OKpalleHHbIX (POpM, cCHOcOOHEIX OOpaTHMO NepexO{HTb Ofna B Apyryr (°). Tlo- 
JIOMKeHHE PAaBHOBeCHA MeKy HAMM 3aBHCHT OT KOHI€HTpallMM pacTBopa, NpH- 
pOAbl pacTBOpHTeA HM TeMMepaTypbl cpefbl. Bpio QoKa3aHO, 4TO BUIMAHHE 
BCeX 3THX (paKTOPOB BbIZbIBACTCA B OCHOBHOM H3MCHeHHeM BeJIHUHHEI pH pac- 
TBOpa, KOTOPaN H ONpefesAeT COOTHOMeHHE Mey OOeHMH POPMaMH MOVIeKYJ 
3,6-qvamuHoaKkpHaAuHa. IlepeunceHHble 3aKOHOMepHOCTH OBIJIM yCTAaHOBJICHBI 
Ha OCHOBaHHH aHasiv3a 3aBHCHMOCTH CNeKTPOB NOrsomlenHaA 3,6-7HaMuHOaKpHAH- 
Ha OT KOHIeHTpalHu HW BeMuMHbI pH pactBopa (*). OqHOBpeMeHHO Obl Nomyye- 
HbI CI€KTpbl NOPIOMeHHA KaxKJOH U3 PopM MOueKkys 3,6-7HamMHHOaKpHAUHA. ° 

Sayaya HacTosieH paOoThl 3akmI0Uaach B pa3esIeHHH CyMMapHOro u3sy- 
YeHHA pacTBOpoB 3,6-,uaMuHOAaKpHAMHa Ha H3TyYeHHe ABYX KOMMOHEHTOB, ycTa- 
HOBJICHHH (POPMbI H OTHOCHTeJIbHOH MHTCHCHBHOCTH MOsIOC HX JIOMHHECIIEHIMH, 
a TaKX%Ke B BHIACHEHHH MPHpObl KOHWCHTPaMMOHHbIX H3MeHeHHH, HaOmojeH- 
HbIX paHee B CII€KTPaX JIOMMHECHeHIMH pacTBOpoB 9TOrO BellecTBa. Kpome 
TOFO, IIpeACTaBIANO HHTepec BbIBOJbI, NOJLYYCHHIe JIA pacTBOPOB 3,6-7HaMuHO- 
aKPHAMHAa, paclipOcTpaHuTb HM Ha HeKOTOPble Apyrve cOeqHHEHHA AKPUAMHOBO- 
ro pajla. : 

CneKTpbI JIOMMHECIEHUMH U3MepANHCh (OTOSICKTPHYeCKUM MeTOJOM IIpH 
MOMOMH CBETOCHJIBHOrO CTeKAHHOrO cneKTporpada MCTII-51, coequnennoro 
c tpoTrosmeKTpuyeckoh mpucrapKkow [IC-381. IIpHemunKom cpeta curyKuM (oro- 
QJIEKTPOHHbIM yMHOKUTeIb DIY-17, curHan KOTOporoO MpH NOMOMIM 3anucbl- 
BalolleroO YCTpOlcTBa percTpHpoBasica Ha doToOymare. Jina Bo36yxJe- 
HHA CBeYeHHA TIpHMeHAIMCb JHHHH 436 u 365 Mp, BbIeIMeMBIe 3 creK- 
Tpa pTyTHow namnpi TIPK-2 np nomon cneumanbHbix :bubTpoB. B Tex cmyua- 
AX, KOFa STO OplO HEOOXOAMMO, B CIEKTPbI JIOMMHECIEHIMH BBOJMIHCh no- 
mpaBku Ha peadcopOumio. Benvuuna pH pacrBopa onpesenauach NpH NoMomH 
JlamMnoporo noTexiometpa JIII-5, usmepeHua Ha KOTOPOM MIpOBOAMIHCh co 
CTCKIAHHBIM IJICKTPOOM. 

Panee Oplsl0 NoKasaHo, YTO Np BOSpacTaHHH KOHLEHTpal¥H CeKTP JIOMHHeEC- 
neni 3,6-(uamunoakpuANHa CABHTaeTCA B CTOPOHY JVWIMHHBIX BOJIH H HeCKOJIb- 
KO H3MeHHeT CBoIO opmy. IloqoOuan xe KapTHHa HaOsOfaach pu yMeHbue- 
HHH JWIMHbI BOJIHbI BO3OyKalomlero cBeta (1,”). Hamuuve B KOHIeHTPHpOBaHHOM 
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pacTBope AByX OKpalleHHBIxX (opm 3,6-quaMHHOaKpHAMHa NosBoOuAeT mpesno- 
_JIOKHTb, YTO STH ABJICHHA BHISBAHbI HAJIHYHeEM JIKOMMHECICHTHOM cmocoOHOcTH 
y MONeKYyJI OOOHX THNOB, CHEKTPbI JIOMHHeCIeHLMM KOTOPHIX pasmWUHBI Mey 
codon. 

Jif MpoOBepkH sTorO Mpes_NonoxKenua HeOOXOAUMO GpIWIO CoMOcTaBHTb 
CH€KTPbl JIOMHHECIEHUMH TAKUX PaCcTBOPOB, B KOTOPBIX NepBad HW BTOpad cop- 
Mb MOJeKyJ 3,6-7MaMMHOaKPHMHa HaXxo{HAHch, Obl B YHCTOM Buse. Ilonyyex- 
HbI€ HAMM paHee pesysbTaTbl (°) MO3BOIHIM, MeHAA BesH4HHY pH pacrsopa, noy- 
J\¢p2KHBaTb MOJeKy Jbl 3,6-(HaMHHOAKPH MHA B TOM WJIH pyro PopMe mpH 060K 
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0 
430 490 530 570 Gimp 
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Puc. 1 Puce. 2 
Puc. 1. 3aBHCHMOCTb cMeKTpa JIOMHHeCHeHIHH 3,6-lHaMHHOaKpHAMHa B STHIOBOM cmHUpTe 
- (C = 1-10-5 r/cm’) or BpenuanHn pH pactsopa: / — pH 8,5; 2— pH>11 
Puc. 2, B3aHmMHoe pacnoviowKeHHe CMeKTPoOB NormouleHHA (@) H JIOMHHeCHeHWHH (6) nepBolt (J) 
H BTopoH (2) dopmM MoseKy 3,6-4HamMHHOaKPHAHHa B STHJIOBOM cnupte 


KOHICHTpallnH pactBopa. Ileppasa dopma, AIA KOTOPOH XapaKTepHO J.HHHOBOM- 
HOBOe NOTOMeHHe, Obisla NOyyeHa B pasBeeHHOM pactTBope (C =1-10 > r/cm’), 
BemMunHa pH xKoroporo Opima HeBemHKa (pH 8,5). Bropaa dopma, xapaxTe- 
PH3yeMaA KOPOTKOBOJIHOBOH NOOCOH MOTIOWeHHA, BbIAeIANIAcb H3 STOrO Ke 
pacTBopa MyTeM 3HauHTebHOTO yBeHueHHA BemHuMHE! ero pH (pH > 11), 
4TO JOCTHramocb JOOaBMeHHeM K HeMYy pa3BeJeHHOH weno“ NaOH. 

Ha puc. 1 comocTaBMeHbI CNeKTpbI JIOMHHeCHeCHIHH STHX paCTBOPOB, Ma- 
KCHMYMBI KOTOPbIX YPaBHeHbI MexKy coOoH. M3 pucyHka BHAHO, ITO CIeKTpbI 
JUOMHHeCHeHIHH O6eHX COpM MoOseKy 3,6-—HaMHHOaKpHAMHa 3aMeTHO pa3- 
sauuarotcn. CnekTp JIOMHHeCIeCHIHH TepBoi (opMbl WMeeT MaKCHMYM 
Tp Amax = 500 Mp; y BTOPOH OH HECKOJIbKO CABHHYT B CTOPOHY JIHHHBIX BOJH, 
hmax== 510 mp. Kpome toro, pacipeyeseHve SHeprvuH B CIeKTpaxX JIIOMHHEC- 
IeHIMH TakKe HeOAHHAaKOBO. 

CpaBHeHve 9THX H3MCHeHHH Cc H3MCHEHHAMH, HaOsuOaeMbIMH IIpH BOspacTa- 
HHH KOHIeHTpalluu pacTBopa (7), MOKa3biBaeT, UTO Ka¥eCTBCHHO OHH OfMHa- 
KOBbI. OHaKO KOHILCHTpal[MOHHble adppeKTbI HeCKOJIbKO cylaOee M3MeHeHHH, 
HaOmoaeMbIX IPH pe3KOM yBemuueHHH pH pacrBopa. Takoe pacxomjenve 
TOHATHO, eCJIM YUeCTb, ITO H3yUaBLUIMeCA PacTBOpPbI BCerfa MpeAcTaBAIM CMeCb 
MOJIeKY OOOMX THNOB H HaOsofaeMbld CHeKTP JIKOMHHECICHIMH BOSHHKAad 
BCJIEACTBHe CYNepno3HUHH UX H3yyeHHH. 

OnucaHHble H3MeHeHHA CMeKTpOB sHOMMHecHeHuMU 3,6-"MamHHoakpHAMHa 
OOpaTHuMbl; OHH UcuesaloT pH OOpaTHOM yMeHbuleHuH pH pactBopa, KOTOpoe 
yocruraetca sIM60 pa3BefeHHeM, HOO BBeCHHEM B HerO MaJIbIX KOJIMYCCTB 
paspefeHHOH coOAHOH KucOTHI. B pesybTaTe CIeKTp JIOMMHeCIeHUMH 
TOMHOCTbIO BOCCTaHaBJIMBaeT pacnomomwenve uM (OpMy, KOTOpBIe XapaKTepHbl 
JH CHJIbHO pa3BefeHHoro pacTBopa. AnaslorM4nyio KapTuHy yflaeTca Tak2Ke 
HaOMOaTb pH YMeHbINeHHH BeMyHHE! pH KOHWeHTpHpoBaHHOro pacTBopa 
TIpH O6aBMeHuM K HeMy pasBe[eHHOM COMAHOH KUCJIOTHI. 

OOuapy2KeHHad palee 3aBMCMMOCTb CHeKTpa JOMUHecHeHuMA 3,6-{HaMHHO- 
AKPHAMHAa OT [IMHbI BOJIHbI BOSOyXKMalomlero cBeTa (*) MOMKHa OTCYTCTBOBATb 
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Ip NOHOM NepeBoge MQeKYA H3 OMHOH POpMbI B Apyry!o 3a sie! ane 
HHA BewHUMHEI pH pacTBopa. STO ABeHHe WelcTBHTebHO HaOsHORa is: 
pacTBopos 3,6-q7HaMHHOaKpHAHHa, BCe MOJeKyJIbIl KOTOpOrO meester Ly 
BTOpoH dopme. V3menenve JVIMHbI BONHbI BO3OyKJaloulero cBeTa ( poke 
= 436 u 365 Mp) He BIMANO Ha (opMy UM pacnomo*enuHe ero cieKTpa JIKOMHHEC 
Wu. 

Ry roms 06pa30M, yalOCb NOJYYHTb B YHCTOM Be He TOJIbKO CHeKTP beh 
HHA BTOPOH POpMbI MOseKywJ 3,6-7HaMHHOakpHMHa (*), HO Hee CIEKTP JIKOMMHEC 

weHuHH. IIpu 9TOM okasa0cb, YTO 3epKaJIbHaA CHM- 


if MeTPHA CICKTPOB NOFJIONeHHA H JIOMHHeECHeHUHH, OO- 
HapyKeHHaa B. C. Henopentom (*) uy T. M. Tapaco- 

10 BOH (7) WIA pa3sBeeHHbIX pacTBOpoB 3,6-q4MaMHHO- 
aKpHuHa (NepBad (OpMa) H MOATBEpRKAeHHaA 3aTeM 

a HalJMMH ONbITaMH, XOPOUIO BHITIOJIHAeTCA HW AIA BTOpOM 


(pOpMbI STHX MOJIeKysI (pvc. 2). OfHaKO B 9TOM CuLyyae 
CN€KTpbI 3HAUHTeIbHO pasABHraloTcA, YTO NPHBOAHT K 

8 3a4METHOMY YBeJIHYCHHIO YaCTOTbI 9JIEKTPOHHOTO Hepe= 
“Age f 9% xoga.Tak, ecm qn TlepBoH (opMbI vy~21050 cm, To 
AJA BTOPOH ¥y~22100cm™?. Takum o6pa3om, mepexoy 

Puc. 3. Bausiwe Konnex- of yeppoii opMpl 3,6-q4HaMHHOaKpHAMHAa KO BTOpOK 
TPanHn J-aMuvoakpHAuHa py gEBaeT SHAYHTEMbHOe YBEIMYeHHE PAaccTOAHHs MEXK- 
a hee oe AY HWKHHMH KOIeOaTeJIbHbIMA YPOBHAMH HOPMaJIbHOTO 
5 M BosOyXeHHOFO COCTOAHHA ero MOsIeKyJI. OHaKO 

o6€ CHCTeMbI KOvIeOaTeIbHIX ypoBHeli, cooTBeTCTBYIOLHe HOPMaJIbHO- 
MY WH BO3OyxKJeHHOMy cocTOAHHAM MOJleKyJ 3,6-7HaMHHOaKpHNHAa, A3MCHAIOT- 


CAH OMMHAKOBO H OCTawoTcA O6M3KHMH OO CBOEMY CTPOeCHHWO. To »e CaMOe MOXKHO 


CKa3aTb 00 HX OTHOCHTeIbHOM 3aceneHHOCTH : 
H O BePpOATHOCTAX COOTBETCTBYIOMNIMX IPAMbIX 9 —f|\ AP 
M OOpaTHBIxX nepexogos (4). YKa3aHHoe 3Ha- UR Bacies: 
[Nf 
Ano 


YHTCJIbHOe YBEJIHYEHHe YaCTOTHI 3JIEKTPOHHOTO 
Nepexofla BbISBaHO, B OCHOBHOM, KOPOTKO- 
BOJIHOBbIM CMeIIeHHeM TOJOCbhI NOrIOUleHHA. 
Cmemenve 2Ke cieKTpa JIOMMHeCIeHIHH B 60 
CTOPOHY AVIMHHbIX BOJIH OTHOCHTebHO HeBe- 
JIMKO. 


40 
Ilepexoq Monexya 3,6-qHaMuHOakpuyuna ne ‘ - 
43 OMHOH MOAMPUKaLMH B Apyryro COMpOBOx- Hee Nee 
NaeTCA TaKKe 3aMeTHBIM H3MeHeHHeM abcomoTr- @ —] 
HBIX BEJMYHH HX NOTOWaTeIbHOH HW u3uy- Pe al 
YaTebHOH cnoco6uocTu. CpaBHeHue nyuonta- 0 
Ae NOMm0c AWHHHOBOMHOBOTO KOPOTKOBOJI- 40 450 | 490 530 STO aye 


Se 


HOBOrO NOPIOMeHHA HW U3YYeHHA NOKa3saso, 
uTO IIpH nNepexoje : u3 nepBoli (bOpMbI BO Puce. 4. 3apucumoctn cCneKTpa JOMH- 
HeCHeHLHH 9-amuHoaKpHyuHaf’B STH- 
BTOPYy!O NOPHOMLATeMbHAA CHOCOOHOCTh MOJIe- fF ona, cnupte (C =1-10-5 r/em’) or 
KY JI 3,6-.MaMuHoakpuyuHa YMeCHbIMAaeTCA MpH- — Bennunun pH pactnopa: /—{pH 8,5; 
MepHO B 2,5 pasa, a usmyuaTembHaA cnoco6- 2— pH 10,9 
HOCTb B 3 pasa. OTH pesybTaTbI corsacyroTca 
¢ AAHHBIMH, TO YYCHHBIMH paHee H3 KOHIEHTPalHOHHbIX H3MeHeHUtT CIeKTpOB 
norjiomenusa 3,6-quaMuHoakpyyuHa B PasJIMYHbIX pacTBOpHTeIAX (*). 
Murepecno ormerutb, uro Kaxkiaa 43 (POpM Mosekys 3,6-7HaMnHOaKpHyMHa 
HEOMMHAKOBO YYBCTBUTebHa K JelcTBHIO cBeTa. Ecan nepBad (opMa 3amMeTHO 
He HSMCHACTCA MPH JMTebHOM OOsy4yeHHU, TO y BTOpOH M3MeHeHHA HacTy- 
MaloT JOBOJIbHO ObicTpO HM pacTBOp ObICTpO TeMHeeT NO elHcTBHeM CBETOBBIX 
aye. OTHM oOOnacHaeTca TOT (bakT, TO KOHUeHTPHpoBaHHBIe pacTBOpbI 
TEMHEIOT Ha CBETY, B TO BPCMA KaK pa3BeeHHBIe OcTaloTca IIpH 9TOM 6e3 
BHAUMbIX H3MeHeHHIET. 
Kak 6bIsI0 MoKa3aHo panee (*,*), KOHWeHTpanHoHHpe apekTsl oOHapyxu- 
BaloTca WM Yy APyrHX aKpHAHHOBEIX coeqMHeHHi. Han6onee CylecTBeHHbIe 


M3MeCHCHHA HaOJIOMalOTCA B CIeKTpaX JIOMHHecCHeHUMH 9-amHHOakKpuguna. 
y KOTOporo cBeyeHHe H3 CHHerO MepexOAUT B romyOoBaTO-seeHoe pH BOspa- 
CTaHHH KOHIeHTpalluH pacrBopa. Oka3sas0cb, 4TO Kak UH B Cay4ae 3,6-,uaMHHO- 
akpHAWHa, YMEHbINeHHe KOHUEHTpalHu 9-aMHHOaKpHANHAa MpPHBOAUT K 3amerT- 
HOMY YMeCHbBINeHHIO BeHYHHbDI pH pactTBopa, 4ToO cBHJeTeubCTByeT O ANCCO- 
WuawHH MOJIeKyI 9TOrO THNa. PesybTaThi H3MepeHHH MpefcTraBsenbl Ha 
puc. 3. Ilo ananornu c pactBopamMu 3,6-,HaMHHOaKpHuHa, OHH MO3BOUAIOT 
MpeANOO*KHTb, YTO H B cayyae Y-aMHHOaKpHyHHa BemMunHa pH _ pactsBopa 
MrpaeT pelllatollly!o pOJlb, OlpeseAA CYWIeECTBOBaHHe ero MOJIeKYJI B TOH HH 
HHOH opme. 

[na noyTBepxKeHHA sTOTO MpeqnonowKeHnA Oplia H3y4yeHa 3aBHCHMOCTh 
CHeKTPOB JIOMHHeCHeHUHH 9-aMHHOaKpHHHa B ITHJIOBOM CIMpTe OT BeHUHHBI 
pH pacrsopa. Ha puc. 4 npuBexenb pesybTaTb! STHX ONBITOB. Benuuuna pH 
MeHAJIaCb, KaK H ipexkje, BBeeHHeM B pacTBOp MavbiIx KOmHYecTB NaOH. 
V3 pucyHKa BHO, 4TO IIpH BOSpacTaHHH BeHUHHbI pH, HecMOTpA Ha MaJlyt1o 
KOHIeHTpalMio pacTrBopa (C = 1-10 ° r/cm®), cneKkTp soMHHeCHeHMH 3HauH- 
TEJIbHO CJBHraeTCA B CTOPOHY JIMHHbIX BOJIH, HECKOJIbKO MeHAA MpH 3TOM 
cBorIo (opMy. 

CpaBHeHHe 9THX H3MeHeHHH C H3MeCHeEHHAMH, HaOwOaeMbIMH IIpH BO3spa- 
CTaHHH KOHIeHTpalluH (',°), TOKa3bIBaeT, UTO OHH MpaKTHYeCKH TOKJeECTBCHHbI 
pyr Apyry. Tak »%e Kak HB calyyae 3,6-4MaMMHOaKpHNHA, 9TH ABJICHHA OKa- 
3bIBaIOTCA OOpaTHMbIMH. YMeHbiliad BemuuHHy pH, yyaetca cnekTp soMHHEC- 
IlCHUMH KOHIeHTPpHpOBaHHOrO pacTBOpa NepeBecTH OOpaTHO B CIeKTp JIIOMH- 
HeCICHIMH, XapaKTepHbIH AIA pacTBOpa c MasIOH KOHUeHTpauveH. Takum 
o6pa30M, MouleKysIbl 9-aMHHOAKPHAHHA TakKe MOLT CYMECTBOBaTb B BYX OK- 
palleHHbIX (OpMax, CMeKTPbI JIOMHHECIEHIMH KOTOPbIX 3HaYHTeJbHO OTMMUAIOT- 
ca MexkyYy co6on. Pasmuuna B CieKTpax NOPOWeHHA ITHX CPOPM MpOABIAIOTCA 
B 3HaUHTeJIbHO MeHbIUelH cTemeHH (°). 

B 3aksuoueHve BbiIpaxkato OnarogapHocTb A. I]. XopanckomMy 3a MOMOLIb,. ° 
OKa3aHHy!0 TIpH MpoBeseHHuH HacTosueH padortot *. 


MockoBcKHi rocyfapcTBeHHbIM yHHBepCHTer TlocrynHs10 
um. M. B. Jlomonocopa 30 XI 1955 


WHTHPOBAHHAA JIMTEPATYPA 


iio hers wines IAL nos 4735 (194)ee | ee Bea eB a Hyon O28 e201 
1955). * Jl. B. Jlesmuu, JKST®, 28, 213 (1955). *-B. Jl. Jlepmun, o- 
TOWIOMHHECIeCHUHA 2%XHAKHX H TBepaAbIx BemectB, M.—JI., 1951. ° JI. B. Jie Bmuhn, 
Wises AH CCCP. cep: us., 20, Ne 4 (1956). b. CU Henopeut, KOT®, 21, 172 
Mol) 2 TM: Tapacosn a, KOT®, 21, 139 (1951). 


* TIpumeranue npu Koppexmype. Vlocnexyioulue ONBbITbL NOKa3saJiu, YTO MPH pH 8,5 
B pacTBOpe ellle HMe€eTCH HeSHAYHTeJIbHOe KOJIMYeCTBO MOUJICK YI 3,6-[MaMuHoakphyHHa BTO- 
pot dopmpt. TlomHoe ux ucyesHOBeHHe MpONCXOANT MpH pH = 2, 4TO MpHBOAHT K O4eHb 
HeOOJIbINOMY JJIMHHOBOJHOBOMY CMeHeCHHIO KOPOTKOBOJHOBOrO Kpaa CHeKTpa JHOMHHCCICH- 
uuu. IIpH STOM 3epKaIbHad CHMMeTpHA CIeKTPOB MNOTVIOUeHHA HM M3ayueHHA MONeKY uJ 
3,6-IHaMHHOaKpHAMHa MepBoh opMbI cTaHOBUTCA elke Oovlee CTporoH. 
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Jloxaan Anxanemuu wayk CCCP 
1956. Tom 108, N 2 


PH3HKA 


2 


r. A. CMOJIEHCKHA, B. A. HCYNOB u A. H. ATPAHOBCKAS 


BbICOKAS JMIJIEKTPHYECKAA MIPOHHLLAEMOCTb HHOBATOB 
W TAHTAJIATOB ‘IBY XBAJIEHTHbIX METAJIJIOB 


(I1pedcmaszeno akademMuKOM A. &. Hodde 26 XI 1955) 


J\usneKkTpuueckHe CBOMCTBa H CTpyKTypa HHOOaTOB HW TaHTaaTOB AByXBa- 
JICHTHBIX MeTaJVJIOB, B OTMMYHe OT THTAHATOB, MPpKOHATOB H CTAHHATOB, UCCJe 
JlOBaHbI: HeqocTaTouHo. Bmecte ¢ TeM TepBble paOoTb! 10 H3yveHHIO 9THX COeqH 


Puc. 1. TemnepatypHaa 3aBucumocTb ¢ H tg 8 06- 

pasnos SraTa,O, B ca6bix nonmax mpH f = 500 «ru. © 

I—e o6pa3ija, oO00mKxKeHHOrTo mpx 1450° B TeueHHe 

0,5 uaca. J] un Il] —eutgS oopasya, o6omxeH- 
Horo*mpH 1400° B Teuenve 1 4aca 


HeHHH MOKa3aIM, YTO HEKOTOPble H3 HHOOATOB UW TaHTaMaTOB OTM4AIOTCA BbICO- 
KOH JM9JIEKTpHyeCKOH mpoHuyaemocThiwo, a PbNb,O,, PbTa,O, u Cd,Nb,O, 
ABIAIOTCA CerHeTOSIeKTpHKamuH (1°). Takum o6pa3om, WemecooOpasHoctTb. mpo- 
BeJeHHA CHCTeEMaTHYeCKUX UCCeOBaHuM HHOOATOB M TaHTasaTOB OYeBHJHAa. 
Hwxe MpHBOJATCA HEKOTOPbIe pe3yJbTaTbI paOoTh! B STOM HallpaBIeHHH. 
O6pa3lbI HHOOATOB HM TaHTalaTOB CHHTe3HpOBaJIMCb OObIYHbIM CHOCcOboM: 
TOHKOH3M@JIbDUCHHbIe€ HCXOHbIC MaTepManbl OpHKeTHPOBaNMCh UM. OOMKUTAaICh; 
nocuie H3M€%bYeHHA H3 HUX MpeCCOBaNHCb OOpa3sbl, KOTOpbie No_Bepra- 
JIMCb OKOHYATeIbHOMy OO«Kury. BowbuIMHCTBO O6pa3l0B MMeO OTKPbITyIO 


one 
Zou 


®opmyvia 


CaNb20¢, 
CdNb,0¢ 
SrNb20¢ 

PbNb2O¢ 


BaNb.O, 
Ca,Nb,0, 


Cd.Nb,0, 


Sr.N b,O- 


Pb.Nb.O; 
Ba,Nb.O-; 


CaTa,O, 
CdTa20g 
SrTa,0¢ 
PbTa,O¢ 


BaTa20, 
CasTa,O, 
Cd,Ta,0, 


Sr2Ta,07 


PbTa,O- 


Py Laomnwa 1 


TWusaexrpuy. | Temmepat. Koad. 


CrpykTypa  Wapamerpbi MpoOHuMaemMocTb| € B HHTepBase 


Tanrenc yraa 
AM9NeEKTPHY. ToTeps 
npu f ~ 103 ru, 

° 


t~ 20 


0,02—0, 066 


0,044 
0,083 
0,005 (4) 


0,0023 
0,009 


0,014 


0,010 


0 ,0003 


0,0018 


0,03—0, 036 


0,16 


0,007—0,03 


0,022 (8) 


7O,003m 
0,0009—0, 0015 
0,07—0, 14 


00007 


0,0062 


pemeTKH npH ft ~ 20°, | Temnepatyp oT 20 
f =1u% rm = {m0 80°,a - 10% (4/°C) 
a 
ie) POs OR raat irl 
~20 100—160 
90 —2000 
A4 
Optopom6nH4. 3JleMeHT. 280 (4) Boab, movio- 
auelika, comepx. 40 ,Mo- HHT. (CerHeTO- 
Jleky J“ | QNleKTp. OOaCcTb, 
Gi==3570>) 
40 i —90 
CnomwkH. (He THA 3 270 
NHpoxiopa) 
Tuna mHpoxopa, 500—585 | Bouput. orpx- 
a= 10,372 A (2-3) WateJbH. 
(6 = 90°) 
CaomwH, (He THNAa 60 —-360 
MH poxviopa) 
Tuna mHpoxsiopa 144 —1500 
(pom6032pH4. HcKaxKeHHe), 
G—N0,675 2A, 
a = 88°50’ 
45 —160 
i 
ap) ae Te Se alee Rar ae 
24—25 100—140 
60 —510 
100—115 | —(4100—1150) 
—400(5) | Boabm. mouo- 
WUT. (cerHeTo- 
QIeKTp. OO/1aCTb, 
Gl==-200) 
132 —1600 
Tuna mupoxsopa 45 —(420—450) 
Tuna mupoxsopa, so—113 | —(960—1020) 
a= 10,376 A 
118 Boubil. oTpH- 
WaTeJbH. 
Tuna mupoxsiopa 100—114 —340 
(pom6oa2pH4. ucKaxkeHHe), 
a = 10,700 A, 
% = 88°25" 
46—50 —460 


Ba,Ta,O7 
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00007 


i) 
co 
es) 


mlopucrocTtb He 6onee 45%. Usmepanucb ¢,tg6 mu TemMnepaTypHad 3aBHCcH- 
MOCTb € NOJIYYCHHBIX MOMHKpUuCcTanmMyeckux OOpasyoB. B taOn. 1 npHBo_aTca 
pe3y/bTaTbl H3MepeHHi. TamM 2xe IpHBeeHbI JaHHble O CTpyKType, MMerolllHecs 
B mHTepatype (*). 
H3 Ta6nuubI BHUAHO, YTO HHOOAaTHI H TaHTAaTaTbI ABYXBAJICHTHBIX MeTAMJIOB OT- 
NHYaIOTCH BbICOKOH JHITEKTPHYeECKOH MPOHHWAeMOCThIO MH OTPHWLAaTeJIbHbIM TeM- 
j nlepaTypHbImM KoaddumweHtomM. Mcksmouenve cocta- 
BJIAIOT MeTAHHOOAT, M€TATaHTaNaT H WHpOHHOOAT KaJIb- 
ua. 
I]upocoequHeHua, KpucTassM3yloulMeca B KyOnye- 
CKOH CTpykType Tuma mMupoxmopa, HMerIoT Oosee BBI- 
COKY!IO JM9JIEKTpH4eCKy!O IIPOHHUaeMOCTb, 4eM TIV- 
ponHHoOaTbI HW NHpOTaHTasaTbl C pyro CTpyKTypoHu. 
B ctpykType mupoxmopa ManeHbKuH KaTHOH (Nb**, 
Ta®*), Tak Ke Kak H B CTpyKType TNlepOBCKHTa, OKTAa- 
SpuHyecKH OKpyXeH WOHAMH KHcCMOpoya. OnHaKko 
Puc. 2. Tetaa rucrepesuca OKTaSIpbl paciOwarawrca 3yecb He MO MPAMBIM, a 
St2Ta,O7 mp Temmepatype — syrgaro06paaHo 
MKHAKOTO a30Ta U : 
E = 27 xp/em Ha puc. 1 uw 2 noka3aHa TemnepaTypHad 3aBHcH- 
MOCTb ¢ HW tg6, a Take NeTIA rucTrepesuca O6pas- 
mop StgTa,O7. M3 sTHx pucyHKoB cylefyeT, 4TO 
Sr, Ta, O, sipanercs cerHeTosmeKTpHKOM. BeposTHo, IMpoTaHtTanat CTpOHLUHA KpH~ 
CTaJIM3yeTCH B CTpykType lupoxmopa. CynjecTBoBaHve CNOHTaHHOH NomApH- 
3alH4 B St,Ta,O, TeM Oosee HHTepecHo, uTO XyAbM He OOHapyXKU aHOManuii 


150 OWT 
WS QOt25 
100 G0100 
oS 
® 2 
15 Q0075 
50 QO0E0 
25 
~200 -100 a° oe 


Puc. 3. Temneparypuaa 3apucumocts « u tg 8 

oOpasna CdNb.O, B cna6pix monax. J —e np 

1500 xry, JJ —ig8 npn 1500 Kr, JI] —tgs 
mpH 500 Kriz 


B TeMNepaTyPpHOM 3aBHCHMOCTH JHauIeKTpHYeCKOl nipouutaemoctnw Cd,Ta,O 
H Pb,Ta,O, (*°). Mpwannp CpaBHUTeNbHO MaJlOl JWI CerHeTOSIeKTPHKOB 
oOpasuoB mHuporaHtTanata CTPOHNHA elle He ycraHoBseHbI. [lopuctoctp o6pa3- 
NOB Obliia He Gonee 0,2%. 

IIpu uccneqosanuu TEMICPaTYPHbIX 3aBHCHMOCTeH © Hu tg d mMeTaHHOOaTOB 
H MCTaTaHTalaTOR Obisl0 OOHapyxeHO, uTO ¢ u tg 8 CdNb,Oc nepexoqAT vepes 
MaKCHMYM (CM. puc. 3). OxHaKo 9TH MaKCHMYMBI He CBA3aHbI C CerHeTOSIeKTPH- 
YeCKHM Pas0BbIM TepexoJoM, a UMeIOT pelaKkCauMOHHBIM XapaKkTep. Onn o6yc- 
JOBACHBI, NOBAAMMOMY, 3JIEKTPOHHBIMH TIpoueccaMn. — 
234 


Psy o6pa3u0B HHO6aTOB H TaHTasaTOB XapaKkTepH3yeTeH JOBOJbHO 3HauH- 
CJIbHBIMH JHIICKTPHYCCKHMH NOTePpAMH, YTO OODACHAeTCA HX BbICOKOH JJIeCK- 
POHHOH MpOBOAHMOCTHIO. 


VWuctHTyT XHMHH CHJIHKaTOB Tocrynuao 
AxkayemHu HayK CCCP 24 XI 1955 


# 


WHTMPOBAHHAS JIMTEPATYPA 


1W. R. Cook, H. Jaffe, Phys. Rev., 88, 1426 (1952); 89, 1297 (1953).2G. Shira- 
mM ok. Pepinsky, Phys. Rev.,. 92,504 (1953). . °J. Ko Hum, Phys. Rev.,, 
2, 504 41953). *G. Goodman, J. Am. Cer. Soc., 36, 368 (1953). °F. A. Cmuo- 
mucxun, A. H. ArparonceK as; MAH, 97,1237 (1954) ° E. Weiner, 
Serer ti weorr ths sa) Aime (Gers sSOCk,. 3050200 (1952)) 4" he Jsomneaye Gao bye aumies 
2. Pepinsky, Phys. Rev., 98, Ne 4, 903 (1955). : 
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Jloxsayp Akagemuun nayk CCCP 
1956. Tom 108, Ne 2 


PHSHKA 


A. 1. TEPJIEWKHU 


CHCTEMATHKA CAJIAMA H TIOJIKHHXOPHE HW PHMOTE3A 
HEMTPOHHOrO 3APAA 


(Il pedcmaezeno akademukom H. H. Boeonwbosum 24 XI 1955) 


B cBaA3H C MOMbITKAMM OObACHEHHA TIABHbIX OCOOeCHHOCTeEH TIPOWeCCOB pOxX- 
J@HUA HM pactagqa rHmepoOHoOB H TAXKebIX MC3OHOB (COBMeCTHOe porKeHHe ruue- 
POHOB HM TSDKeJIbIX Me30HOB, OOIbIIOe BPeEMA X%KH3HH THMNepOHOB H THAKEJIBIX 
Me3OHOB, IIPe€HMYIIeCTBeEHHOe OOpa3s0BaHHe MOJIOXKHTCJIbHbIX TAXKEJbIX Me30- 
HOB H Jp.) 3a NoceqHee BpeMA pxyOM aBTopos (*~*) 6blma BbIABHHYTa FHMOTe- 
3a CYIIe€CTBOBaHHA HEKOTOPOrO HOBOrO 3aKOHa COXpaHeHHA, He ABJIAIOWLerocA, 
OWHAaKO, aOCOJIOTHBIM 3AKOHOM HM Hapyllarolleroca JI HEKOTOPBIX MpOLeccos. 
‘TJomyckaeTca, uTO STOT 3aKOH COXpaHeHHA CTPOrO BBINOIHAeTCA B MpoueccaxX 
POXKJCHHA T-MC30HOB, TAXKEJIbIX MC3OHOB H THMePpOHOB MH 3alipenlaeT ObICTpbIN 
pactiayq STHX YaCTHU, HO MOXKeT HapyllaTbcA IPH «MeJVICHHbIX» pacnayax. 
B Hawmx padotax(*,®) mo cHcTeMaTHKe SJIeEMeHTapHbIX YaCTHIL TaK»%Ke MOCTY- 
JIMpOBaJICA HOBbIM 3aKOH COXpaHeHHA — 3aKOH COXpaHeHHA HeHTPOHHOrO 3a- 
psjla, KOTOPbIM CYHTaNCa, OMHAKO, aOCOJIOTHBIM 3aKOHOM *. HetpyyHO m0Ka- 
3aTb, UTO TMNOTe3a HEHTPOHHOTO 3apAa ABIACTCA MHUIb HHOH, (PH3H4eCKH Ha- 
HOoulee MpocTok PopMysHpoBKOl BBeZeHHOrO B (*-°) 3aKOHa COXpaHeHUA, eC 
HONYCTHTb BOSMOXKHOCTh HeECOXpaHeHHA HeEHTPOHHOTO 3apsAya B MeJVICHHbIX 
mpoueccax pacnafa. B stom mpoule Bcero yOequTbCA H3 aHaNM3a CHCTEMaTHKH, 
mpeqloxkeHHOH Cagamom vu Tlonkunxopue (°). 

B jfyxe opMamusMa uerbipexMepHoro M30TONHYeCKOrO CIHHa, Mpevio- 
*eHHOrO Ilaticom (°), B (3) paccMaTpuBaeTca onepaTop HH*HHUTe3sHMaJIbHOrO 
MpeoOpasopanuA rpynnbl BpawleHuA J, B UeTbIDEXMePHOM EBKJIHJJOBOM H30- 
TOMHYECKOM MIPOCTpaHCTBe, yAOBJIETBOPAIOWIHH, KaK H3BeCTHO, yCJIOBHAM: 


Tag = —I pe, 


(1) 
bases Tvs] => LOayl gs a igs! ay ca 2 iOasl py == ig! ay. 
Ec He3aBHCHMbIe KOMIMOHeHTHI Ig OOO3HAYHTb Yepes 
Io, = —hg, Ig, = hy, Ig = eg Sattese go ea, 43 = 3, (2) 
TO, cormacHo (1), WWA JHHeEHHbIX KOMOHHAaLHE 


me =F fo (erb hy), hy = "ae; — hy) (3) 


CNpaBeJJIMBbl COOTHOLWMeHHA 


[titj] = ite, [wie] = ier, [ti] = 0 a 


(rqe 1, j, Rk cyTb WHKIMUeCKHeE lepecTaHoBkH 1, 2, 3), us KOTOPbIX BHJHO, 
"TO Kak tj, Tak HM 4; MOryT paCCMaTpHBaTbCA KaK onepaTopbl HHHHUTe3H- 
MaJIbHbIX TipeoOpasoBaHult TpexMepHOH rpynnbl Bpallenua. Takum oOpa3som, 
B (*) (opMabHO BBOAATCA YBa HB30TOMMYeCKHX CHMHa: OOBIUHBI c; H i, 
MPHYeM HOMYCKaeTCA, 4TO COXpaHeHHe 4; BbIParKaeT HOBbIi 3aKOH COXpaHe- 


* Jlonymenue, uro Helirponupiii 3apay COXpaHseTca BO Bcex n 
K pay CTpawHocteli B CHCTeMaTHKe, 
TPHHO, 
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polleccax MpuHBosHno 
HallpHMep K YBeJIMYeHHIO YHCJIa T-Me3OHOB H Heii- 


3) = 
iui. B (*) orcyrcTByer Kakoe-s1H60 (pu3HuecKoe OOOCHOBaHHe HeOOxOUMOCTHE 
ACCMATPHBATb HE MCEBOCBKIHOBO, a eBKJIMJOBO YeTbIpPeXMepHoe US30TOTH- 
lecKoe NpocTpanctBo. Dusnyecknli cMbIca p; B (3) HHKaK He pasbacusnerca 
[ AJIA CHCT€EMATHKH HCIOVJIBSYIOTCH JIWIb pg H Ts, T. €. UWCa, a He BeKTOpa. 
bg «SH OT} 
Ilomaraa sneKTpHyueckuit 3aps paBHbIM 
E = es = 3+ 7%, # (5) 


IBTOPHI peAlaraoT CHCTeEMaTHKy HYKJIOHOB, TuMepoHos, x-, 6- nu t-mMe30- 
(0B, KOTOPaH TOJIbKO JIA t-Me€30HOB OTJIMYAeTCA OT CHCTeMaTHKU (7). Crete- 
faTuika (*) BOCIPOH3SBOJHTCA B lepBbIX Tpex cToOMUax Tabs. 1. 

B NOCcWeLYIOMMX ABYX cTONOUaX 9STOH TaOMHUbI MbI JONOHUTebHO 3arri- 
‘BIBACM NOJIHbIH IeKTPHYeCKHH sapaq E nu Bemmunny 


€ = —h, = ps —%s, 


(6) 
‘OTOPy!0, B COOTBeTCTBHH Cc (*, °), HaSbIBaeM HeliTPOHHbIM 3apsyom. B no- 
JI€HEM CTONOMe NPHBeeHbI 3HAYCHHSA BeJIHUHHBI 


s=e+E+N, (7) 


He N — pasHOcTb YHCa aHTHHYKJOHOB HW HYKJIOHOB HJM «sepHbiit saps, 
‘ak Mbl YCJIOBHJIMCb CuUHTaTb B (*, °). Benwunna s B (1) HasbIBaeTca «cTpaH- 
[OCTbIOY. 


Taodanima 4 


Uactunbi T3 ibs E=p,+ 7, E=—=psy—T; s=e+E4+N 
HO, nO 1,0,—4 0 4,0,—4 —1,0,4 0 
+ 0 ty : 0 4,0,—4 A, Oued 1,0,;—4 2Otete 
Ot, 6° ° Sigie 1/5, —/5 Mo, Mo 1,0 0,4 1 
02, OF . ea "Ie, — We ae /2 ’ ls Oo St) =! 
p,n. . 12 Mo, “Us 1,0 0,4 0 
INES SRE eee 0 0) 0) O =i 
US fOr 4 0 ‘quads Oyeet seats uid =i 
59, Gis oe ate Me, — Io ees hfs Osa 1,0 2 
BenuuwHa ¢ B TaO. 1 coBnagqaeT c ¢ B Hallie cHcTemaTuKe (>) Asa 


lye 


t-Me3OHOB, HYKJIOHOB H & -YaCTHUbI (KOTOpand OOoO3Hauasacb Kak A’), ojHa- 
co ¢ Qua 6°- yw A®°-yacTH B yKa3aHHbIX CHCTeMaTHKaXxX pa3JIHuHO. SHaveHus 
2 H €, IpHHaTbe B (°) AwIA THNOTeTHYeCKHX YACTHIL 71, COBMAaaloT CO 3Ha- 
jeHuamu E vw ¢, 1pwHuMaempimu B (?) qua t*-uacruu. Uacruup U* B (4, 5) 
oo6lle He pacCMaTPpHBaJIHCb, TaK KaK O HHX B TO BPeMA HaM He OblIH H3- 
eCTHbI HEOOXOJMMbIe SKCIEPHMeHTaJIbHbIe JaHHble. PaswmMune B 3HAYCHHAX € 
JIA HEKOTOPBIX YaCTHY B CHCTeMaTHKaXx (°, 3) OOyCJIOBJIGHO JIMUIb TeM, UTO 
, (5) He TIPHHHMawJacb BO BHHM@aHHe BO3MO?KHOCTb HeCOXpaHeHHA HeliTpOH- 
(Oro 3apAjla B MejVICHHbIX peaKUHAX pacnayla H € BbIOMpa/lOCb TaKHM OOpa- 
OM, UTOObI BO BCe xX peakuHAx Ac = 0. 

CorjjacHo TaOw. 1 HeHTpOHHbIH 3apay coxpaHsAeTcA JIA BCeX MpakTHye- 
KH OCYIeCTBUMBIX IIpoweccoB poxjeHua yvacTHu. Tak Hampumep, Ae = 0 
Wi mipomeccos: = +p—>6°+ A°., x +p >6—Y, w+pec7+e, 
+ n—->6* + A®, nt + p—6t-+ Ot. Oqnako qa mpouecca xm + n—-6 + A®, 
OTOPbIi, MOBHAMMoMy, 3alpemjeH, Ac = — 2. Jina MeVJICHHEIX MpoleccoB 
acnaga Hn + A°, Asx +p, L¥—>at +n, Drop, Pore, 
+—snt+-+ n° cormacHo Ta6mumne | Ac | =1. Hakonen, Qa mpakTuueckH 
allpelleHHoro Mponecca & —-n~ +n umeem Ac = ; 

Max, scio TaOnuuy Canama — IlomKMuHxXOpHe MOMXKHO PpacCCMaTPHBaTb Kak 
lOCTpOCHHYIO, HCXONA M3 ONYWeHHH, 4TO: 
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a) Ae =O B mpouétcax Me30HOOOpaz0BaHHA HM COBMeCTHOrO PpO%KACHHA 
TAXKEJIbIX MeE3OHOB H PHIMePpOHOB; 


6) | Ac | =1 B MefmeHHBIX Mpomeccax paciafla THMepOHOB H TAKCJIbIX 
Me€30HOB; 2 
p) | Ac | =2 Ama OUeCHD MeICHHbIX CHJIbHO 3allpeeHHBIX IPOUeCCCOB ©. 
Takue >Ke paBisa OblM CopMyIMpoBaHbl AA «CTpaHHocTH» B (*) H MIA 
BeHUMHLI a = — (¢ -+ E) = —s-+JN, nasBanHol B (*) «aTTpHOyTOM». Copna- 


J[eHHe STHX N1paBH OOyCOBNeHO aOCOJMOTHOM HeH3MeHHOCTHIO sapafoB E u N. 

B (5) Hamu yxKe ykKa3bIBaJlOCb, YTO TMMOTesa H380TONHYeCKOrO CIMHAa AIA 
CHCTeM, COCTOALIMX M3 HYKJIOHOB H =-Me30HOB, MOKET PaCCMaTPHBAaTbCA KaK 
CJICCTBHE AHTHCMMMeTPHU BOJHOBOM (PyHKUMH CHCTeMbI OTHOCHTeJbHO Mepe- 
CTaHOBOK Kak KOOpHHaT MW CIMHOB, Tak uM sapagqon E ue. [na Apyrux 
CHCTeM UaCTHIL, JIA KOTOPbIX He WMeeT MeCTa yKa3aHHad aHTHCHMMeTpHA 
BOJHOBOH (byHKUHM, OYeBHJHO, He MMeeT CMBICJIa BBOJHTb H NOHATHE TOJI- 
Horo u30TOMMYecKoro civHa. TakHM oOpa30m, (usHyecKH Oovlee OnpaBaHo 
UCXOJUTb He H3 (POPMaJIbHbIX IpefcTaBseHHH OO H3OTOMMYeCKOM CIMHE HJM 
M3OTOMMYCCKHX CHMHAX 7%; HW p;, KOTOPbI€e MOryT OKa3aTbCH He OTParxKaloulMMu 
yero-JIHOO peasbHOrO JJIX HEKOTOPBIX COBOKYNHOCTeli YaCTHI, a H3 Npey- 
CTABCHHA O CYUIeCTBOBAaHHH NpHOJIMKeHHOrO 3aKOHa COXPpaHeCHHA HeHTPOH- 
HOrO 3apsafla ¢ HapsAy C aOCOJIOTHBIM 3aKOHOM COXpaHeHHA 9JIeEKTPHYeCKOrO 
B3apaya E. 

@MakT aHTHCHMMeTPHUHOCTH BOJIHOBOH yHKUMH HYKJIOHOB Mp Mepecta- 
HOBKe KOOpyMHaT, cMHOB HM E- u e-3apAAOB MOXeT ObITh OOYCJOBIEH NOMHOM 
TOMJCCTBEHHOCTbIO B3aHMOJIeHCTBHM YaCTHU, HMerOUHX HOO E- mH60o ¢-3apA bl 
Ha JjOCTaTOUHO O1H3KHX paccTosHuAX. IlosTOMy HeHTPpOHHbIM 3apay] MOKHO 
pacCCMaTpHBaTb He TOJIbKO KaK HEKOTOPY!O B pxje C1yyaeB COXPaHAIOMLYIOCH Be- 
JMIMHY, NOLOSHYI0 «AJepHOMY 3apxALYy», HO KAK 3apPAJ, CO3aloulM BeKTOPHOe 
«HeEHTpOHHOe» Mose, AHANOTMHYHO TOMY, KaK 9SJIEKTpH¥eCKHH 3apAy co3qaer 
QNMEKTPOMArHHTHOe Mose. SICHO, YTO STO TlOMe He MOXKET ObITh JasIbHOJeHCTBYIOC- 
wuM. KsBanTbl HeHTPOHHOTO TIOJIA OJRKHbI WMe€Tb KOHeYHYIO Maccy TOKO. 
HeoOxoqumo TakxKe JONYCTHTb, YTO NOJIA, OOYCIOBIMBAIOMIHe AepHble B3aHMO- 
AeCKCTBUA, HM COOTBETCTBYIOMNHe KOHCTAHTbI B3AHMOJeHCTBHA CBA3AHbI C 3apA- 
ayamu E uw ¢ COBepIuieHHO CHMMeTPHUHO. 

Mrak, OcHOBHbIe pesyubTaTbl (*,1), TAK Ke KaK HU CueACTBUA OObIUHOM rHuno- 
Te3bl H3OTOMMYeCKOrO CIIMHa, MOrYT paCCMaTPHBaTbCA KaK BbITeKAIOMMe 3 PH- 
NOTe3bl HEATPOHHOTO s3apsxAa Ip AONYWIeCHHH Me)WICHHEIX MpoweccoB, HAyuIAXx 
¢ HeCOXpaHeHveM nlocuequero. TakHM OOpa30M, HaHOouee COBepllieHHad CHuCTe- 
MaTHKa 3JIEMeCHTapHbIX YaCTHIL MOMKET OCHOBHIBATbCA JIMUIb HA 3AKOHAX COXpa- 
HeHHA xAJepHoro, amekTpwHyeckoroO HM HelTpOHHOrO 3apayoB **, mpuyem mo- 
CJI@QHHH 3aKOH COXpaHeHHA HEOOXOAUMO pacCCMaTPHBaTb KaK TOUHO BBINOJHAIO- 
WMHCA JIMIIb B Mpoweccax, OOyCJIOBCHHbIX CHJIbHBIMH H 9JIeKTPOMarHHTHBI-. 
MH B3aHMOJeHCTBHAMH, HO Hapyllaloululicd B mpomeccax, OOyCOBMeHHBIX 
CaObIMH B3aHMOJelicTBHAMH. 

WucrutyT sepHyx mpo6sem Tlocrynuno 

Axajlemuu Hayx CCCP 16 XI 1955 
WHMTHPOBAHHAA JIMTEPATYPA 


1M. Gell-Mann, Conference in Pisa, 1955. 2 R. G. Sach s, Phys. Rev., 
99, 1573 (1955). * A. Salam, J. C. Polkinghorne, Nuovo Cimento, 2, 685 
(1955). 4A. Tl. Tepaenxuit, JAH, 94, 209 (1954). 5 9. Tl Tepaeu- 
ku, JAH, 101, 1035 (1955). 6 A. Pais, Proc. Nat. Acad. Sci., 40, 484 (1954). 


2G, Mar x,,. Acta _Physy Humg.,9.55, (1953), 0. ° of aa se 
1317 (1953). iecamntit: coe eabxonu4, JAH, 91, 


* C ato TouKM speHHa pacnay “ACTH, OTORACCTBACHHBIX C T-Me30HaMH B (3) Han c 
™-YaCTHNaMH B (7, °), Ha OObIUHbIe T-Me30HbI CHJIbHO s3alpenmen. Ilostomy npaBuuibHee 
T-MCSOHbI CUMTATb YaCTHIAaMH, NOOOHbIMH Q-yacTHMaM Ta6. 1, Tak, KaK 9TO MpesWOxKeHO 
B (1). UacTubr 2xe, HMeloNlMe sapaybI 7,-4acTHLl, MOryT ObITb HOBbIM BHZOM TSDKeMBIX 
M€3OHOB, BO3MO}KHO, OOVlee TAXKCMbIMH, UCM T-Me3OHBI. 

** BosMoxHO, YTO JIN CHCTeMATHKH JIerKHX YaCTH, HeEOOXOMHMO BBeCTH elle 4¥eTBepThiii 
SaKOH COXPaHeHHA «HeHTpHHHOLO 3apsfa» (7, *), aHaOrHYHbI 3aKOHy cOxpaHeHHua «ae pHoro 
3apaya» [JIA TADKeJIbIX UaCTHI, KaK 39TO ObWIO HaMH 3aMe4eHO B @) : 
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Torxagn Akagemun Hayk CC€P 
1956. Tom 108, N 2 


‘TEXHHYECKAS ‘PHSHKA 
a 
r. H. BAPEHBJIATT 


O PACHIMPEHHH KOKCOBOrO KAHAJIA TIPH MEPEPABOTKE Yrs 
IJIEKTPHUECKHM TOKOM 


(IIpedcmaszeno akademuxou C. A. Xpucmuanosusen 29 XI 1955) 


IIpequaraemaa pa6oTa BO3HHKNa B CBA3H C SKCHepHMeHTaNbHBIMH HCCHe- 
AOBAHHAMM Mpowecca NepepaoorkKH yruad S9e€KTPHYeCKHM TOKOM, NpOBOAUBIIH- 
Muca B. K. Kpyxkoscxu u UH. JI. Papdepossmm B Mucruryte rOptouHX HcKona- 
empix AH CCCP. Cxematuyecku 9TH 9KCIepHMeHTbI MOKHO IIpeACTaBuTb cyle- 
Ayroulum oOpasom (puc. 1). B yronbuom yweauke unu cnoe mMXxTHI, TOJILHHY 
KOTOpOrO MbI OyJeT OOO3HauAaTb Yepes A, MpOcBepauBaeTcaA TOHKHE KaHaJl, KO- 
TOpbIH 3allOJIHseTcH KOKcOM. K TopmaM Moulyuaromeroca KOKCOBOrO cTOMOHKa 
mMoyqaeTch TOK. OWEKTPOMpOBOHOCTb 
KOKCa MHOFO BBILIe€ 9JIEKTPOMPOBOHO- 
CTH YIJId, Tak 4TO TWpakTHYeCKH BeCb 
TOK HJeT Yepes KOKC H, B COOTBETCTBHH 
€ 3akKoHOM J>xKoysa — JleHtja, KOKC 
pasorpepaetcan. Buaroqapa Tensmone- sokcoboni 
pewaye HarpeBarorca 4 mpuserarnmpe 7277 
yuacTKH yIJIA, IpHueM, Korjla Temmepa- 
Typa yruid ocTHraeT HeKOTOpOH ompe- 
AeneHHoH ja jaHHoro copta yrasa 
BeJIHYHHbI — TeMMepaTypbl MOJyKOKCO- 
BaHHA, yrOuJlb TaK%Ke CTAHOBHTCA 3JIeK- 
TPONPOBOAHbIM, TaK UTO 30HA, Pye Ipo- Dee 
MCXOJHT TeIVJIOBbIJeIeHHe, paciiupset- 
ca. IIpH 3TOM, MOCKOJbKy KOsHYeCTBO 
moqaBpaeMOH 3a eHHHIy BpeMeHH 9dJIeKTPOSHEprHH B TeYeHHe KaxKOrO U3 
OMbITOB OCTaeTCA UOCTOAHHBIM, HHTCHCHBHOCTb TeIVJIOBbIJeIeHHA C paciiupe- 
HHeM KaHaJla yMeHbIlaeTcs. ’ 

B mpeqmaraemoH paOoTe paccMaTpHBaeTca Tenmonepeqaya B xXoOse 9srToro 
npouecca u peliiaeTca 3ayaua O paClIMpeHHH KOKCOBOrO KaHasia, T. e. OOmAacTH, 
OrpaHHyeHHOH H30TePMOH TeMIIepaTyPpbl MOJyKOKCOBaHHA, B KOTOPOH MpoHcxo- 
AUT TenwoBplyenenve. IIpu sTOM cuOH yruid B paqWasbHOM HalipaBsIeHHH CuH- 
TaeTCA HeOrpaHHYeHHbIM, TeMMOOTAayeH Yepes TOPLUbIl MpeHeOperaetca, Tak TO 
TemiepaTypa 0 BbICOTe COA NpHHuMaeTcH OfHHakOBOH. Payuyc HayaybHOrO 
KOKCOBOPO KaHaJla CUHTAETCA MIpeHeOpexKHMO MaJIbIM. TemuepaTypOMpOBOJHOCT H 
TEIJIONPOBOHOCTh Yrs HM KOKCa YBeMMYMBAIOTCA C BOSpacTaHHeM TemnepatypHI, 
IIpHueM STO yBeEJIMYeHHe B H3BECTHOM Mepe KOMIIeCHCHpyeTCA OTBOJOM Tella ra3aMu, 
OTXOJAULMMH IIpH KOKCOBaHHH, a Take 3a CueT pacTpeckuBaHua. Merog pemenua, 
IIPHMeHAeMBI B padoTe, NOSBOJIAeT B NPHHILMNe YYeCTb OOYCJIOBNMBaeMy10 BCEMH 
3THMH UpHYHHaMH 3aBHCHMOCTb TelJIO- H TeMMepaTypOMpOBOAHOCTH OT TeMIe- 
PaTyPbI, OMHAKO JIA HEKOTOPOTO YMPOMeHHA 3ayayH, a TaKKe B CHMy MSBeCT- 
HOH HeOMpese IEHHOCTH MMeCIOMMXCA B HaCTOsIee BPeMA 3aBHCHMOCTeH MBI IIPH- 
MeM, UTO TEMIMepaTyPOMPOBOAHOCTh BHYTPH KOKCOBOrO KaHajla HMeeT HeEKOTOPOe 
HOCTOAHHOe 3HaYeHHe Q?, TEIMONPOBOAHOCTh — HeKOTOPOe MOCTOMHHOe SHaye- 
Hue x,, a TeMIepaTypOMpOBOAHOCTh H TeMMONPOBOAHOCTbh B OOsMacTH, 3aHATON 


ellie He€CKOKCOBAHHbIM YIJIeM, HMeloT pyre, TakeKe MOCTOAHHBIC 3HaveHHA, 
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Up IWiekmpoo 


Yeo 


PaBHbIe, COOTBETCTBEHHO} @? H xg: JJanee, COracHo NpeAbIAVINEMY, TeIJIOBbIeue- » 


HW@ HMeeT MeCTO TOJIbKO BHYTPH paclUMpsAIOlleroca CO BPeMeHeM KOKCOBOTO Ka- 
Hala, TlepeMeHHBbI paquyc KOTOporo MbI OO603HadHM Yepes r,(t). TermoBbiye- 
jleHue GyeT HepaBHOMepHBIM TIO pafuycy KaHawla, OAHaKO B TepBOM mp HOvIH- 
KeHHM STO HepaBHOMepHOCTbIO MbI MpeHeOpexkeM H Oy/eM CYHTAaTb MHTCHCHB- 
HOCTb TeMJOBbIeeHHA UO payuycy KaHasia NOCTOAHHOM, paBHOM B Ka?K/{bIH 
MOMeHT NOWHOM Mofave SHEPrHu 3a CMHHLY BPeCMeHH W, JeJICHHOH Ha COOTBET- 
CTBYIOIM JaHHOMy MOMeHTy OObEM KOKCOBOrO KaHaJia: w/nr2 h = ocq)/r? , 
Te Jo = w/npch, p — MJIOTHOCTb, C — TEIJIOCMKOCTbh KOKCAa. 

TakuM 06pa30M, B C/eaHHbIX HAMM MpeANO1OKeHHAX NPHBeCHHAaA TeM- 
nepatypa 7, T. €. pa3HOCTh TeMMepaTypbl RaHHOM YaCTHUbI yr B WaHHbIM MO- 
MeHT HM HatiaIbHOM TeMMepaTypbl CJIOA, YAOBNeETBOpAeT YypaBHeHHAM 


oT Tic aner 
Se ae gl (O<r<r); 


ot 1 ianig 

ait 0?T ASOT: Wy 
ed hl gi et 

Of mt a Ge r =) (7 > r,)s 


npvuem, lo mpegbiqymemy, r,(t) COoTBeTCTByeT H3OTepMe TIIPHBeJeHHOH TeM- 
nepaTypbl NolyKoKcoBaHua 7). [IpH r=r,(t) wMeeT MeCTO HelIpepbIBHOCTb 
TemMiepaTypbl H MOTOKa Tella: 


OT OT 
Pe 4 0,teT 0D; m1 ( 2 hig mee (F),00° (2) 


HayambHoe ycJIOoBHe 3afaun U yCJIOBHe Ha 6eCKOHEYHOCTH HMeEIOT, COOT- 
BeTCTBeEHHO, BH 


T(r,0)=0, T (oo, t)=0. (3) 


Hakone, B CHJIY CHMMeCTPHU 3afayH WH OTCYTCTBUA cocpeJOTOYeCHHOTO IIpH- 
TOKa Telia ywepe3 OCb CHMMe€TPHH, HMEeT MeCTO YCJIOBHE 


aes wie e 


Pemenue 3ayauHh — (PyHKLUA T — 3aBMCHT OT Pa3SMePHBIX OTIPeTeJIAIOULNX 
napaMeTpoB 
Vy? a®, lr, t, eae (5) 


pasMepHocTu kKoTopbix cyTb: [9] =[T][/P[t]*, [7] = [T], [a2] =[/}? (4) 7, 
(r]} = [2], [4] =[4] (cumpBonamu [T], [J], [t] o6o3HaueHbI, COOTBeETCTBeHHO, 
Ppa3MepHOCTH TeMMepaTyPpbl, JIMHbI H BpeMeHH), a TakxKe OT JByxX Oespas- 
MepHbIX MapaMeTpoB o = a?/a?, }=»x,/x,. HenspecrHad dyHKUHA fr, 3aBH- 
CHT OT TEX 2KE ONpeeNHIOMNIHX MapameTpoB 3a HcKIoOUeHHeM fr. B cuuy 
OCHOBHOH TeOpeMbI aHawu3a pasMepHocTH — II-Teopempr (1) — HCKOMas BeJIMUH- 
Ha PpaBHAeTCA MpOH3BeAeHH!O KOMOHHALLHH OMpeesAIOWIMX NapaMeTpoB, HMelo- 
mleH OJHHaKOBylO C HEH pa3MePHOCTb, Ha Oespa3sMepHy!lO (PYHKIUHIO OT BCeXx 
He€3aBHCHMbIX Oe3pa3MePpHbIX KOMOHHALHH, KOTOPbIe MOXKHO COCTaBHTb 43 
onpefessaiolyux NapamMetTpos. Mmeem nostomy 


T= 42 FE, Aso hy) HL SE (A é 
aot ©) ) a,Vt | » DS, i), S 


rye f, &,— Oespasmepuble PyHKIUMH CBOHX OespasMepHbIX apryMeuTos. ITlog- 
cTaBlaaA (6) B cooTHOWeHHA (1) — (4), nomyyaem ; 


PO+(et+HrO+Z=0 E<s), 


& 
FO+Hs+F)fO=0 Sk) 
f(o)=0, f'(0)=0, f° G&—Om sf (+0), f&—N=FE +0). (8) 
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: 
a Ty | Aeeouils 
a, Vt #7; aay 


(7) 


Pema sty cucremy, nomyuum 


mB; )—Fi(— | (E<E), EV y= | H (9) 
F= aa! — exp(— = \Jexp (42 \Ei(— 4 ( 


Jina ompejeneHa BesH4HHI &, 3aMeTHM, 4TO TO ycnoBHWo T (r,, L)== lo: 


mo] (r,, 2) AGI: oTKyja WH u3 tbopMyw (9) NowyuaeM ypaBHeHve JIA 
1 


V 


e 


MIpeneveHua &: 


mee — exp(— =| exp aya a, (10), 


e 


@ynkuna §& (A, o, 4) pH cbHKCHpOBaHHBIX o HM A Mpelcrapaset co6o# 
fOHOTOHHO BO3pacTalollyio (byHKWHIO OT NMapametpa A. [Tpacuk ee mpm 


K(A)|& (A) 
2672 
643 st 
526-1 
7 
atl 
rl ea) 
3 
Py | 2=6=2 
10 20 A JO 40 
Pucre 


=)=1 4H ¢=A=2 gan Ha pwc. 2. 3Haa napametpp A, ¢, A, MOXKHO NO 
papHenuio (10) HatiTH &, u, Nowb3yxaAcb cooTHOMeHHAMH (6) u (9), MOCTpONTE 
Jia KAXKOFO MOMeCHTa BpeMeHH paclipeyeseHve TeMNepaTypbl NO payuycy 
JIOA, a TaK%KEe ONpefeIHTb payyc KOKCOBOrO KaHawJa. 

CkOKCOBaHHbIH OObEM, T. €. OObEM, KOKCOBOrO KaHasia V(t), paBeH B MO- 
ext BpemeHH ¢ V(t)=ar2h = xlatht, a saTpayeHHadt 9Heprua paBHa 
/ (t) = wt = npchgot (OTMeTHM, YTO CJIeyeT YUHTbIBATD 9HEPrHio, 3aTpaueH- 
yio Ha HarpeBaHHe BCero CJIOA, a He TOJIbKO CKOKCOBaHHOrO OObeMa). Ta- 
HM OOpa30M, YJeJIbHbIM pacxO SHeEPrHH, T. e. 3aTpaTa 9HeEprHuH Ha eHHH- 
y CKOKCOBaHHOrO OObeMa, paBeH 


et LL) ne i re am aaa | : 
Ramey 8) ara) oe 


Vrak, B xoje Mpollecca yJeJbHbIM pacxo SHEPprHH ABJAeCTCA BeJHUMHOH 
OCTOAHHOH, He 3aBHCAMeH OT BpeMeHH. BsBoja cCooTBercTByIOWlMi yjeJb- 
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HOMy pacxOly 3HeprHH GespasMepHbIi mapamerp K = Q/pcT», mony ¥aeM 


A ; y 
rain (12) 


IIpu duxcupopanuHpix o ud dyHKuua K(A) mpu Mampix A yO6prBaeT.c po- 
crom A oT 3HayeHua + oo mpu A=O, qocTuraeT mpH HekoTopom A MHHH- 
MaJIbHOrO 3HaveHHA HW Jasee HaYWHaeT MOHOTOHHO Bo3pactaTb. Tpaduk 
dyuxunu K(A) npo s=A=1 uv ¢=A=—2 OpuBeen Ha puc. 2. Ilapamerp 
A MponopuywouateH yyebHOH moqaye SHeEprHMu, Tak 4TO H3 CYLLeCTBOBAaHHA 
MHHHMymMa dbyHKuMH K (A) MoxHO CelaTb BbIBOA O CYUJeCTBOBAaHHH Tako 
BeJIMUHHbI YeJIbHOH NOfayww 9HepruuH, KOTOpad OGeceuHBaeT MHMHUMAJIbHbIL 
pacxoyq 9Hepruu Ha e{HHHLy OObeMa NOJyyaemoro KOKCAa. 

B saksioyeHHe aBTOp [lOuIb3yeTCA CyyaeM BbIPa3HTb CBOIO HCKPeCHHIOIO 
Mpu3HatesbHocth I’. B. JlakomckoH# u noOmarogapuTb B. K. Kpykoscxoro u 
H. JI. Pap6eposa 3a o6cyxyeHHe padorHl. 


Tlocrynuao 


VuctutyT HeptTu 
28 XI 1955 


Axkajlemuu HayK CCCP 


UWHMTHPOBAHHASA JIMNTEPATYPA 


1 JI. HW. Ceos, Merogst nogo6ua uv pa3sMepHocTu B MexaHuKe, M.— JI., 1954. 
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Horaage Akagemunu Hayk CCCP 
1956. Tom 108, NM. 2 


TEXHHYECKAS PH3HKA 


H. H. CMHPHOB 


PACIIPOCTPAHEHHE BOJIH BJOJIb BECKOHEYUHO 
JAJIMHHOW CNMPAJIN 
- (ITpedcmas2zexo akademuxom M. A, Jleonmosu4em 19 XI 1955) 


C. X. Koranom (1) Opiio nomyyeHo AucMepcHOHHOe ypaBHeHHe JIA Bos 
B CNHpaau: 


= 2 nts + na} 

RT = ; (1) 
2 >)..Cn 
n==—oo 


eae = —M;, k=a/c; h>=ofo; 2 == ht — Re; h, =h—2rn/d; 
@—kKpyroBad yactota; d— war ciupalu; f7 —CcpeqHH payuyc cnupasnu; 
A—BOMHOBOE HHCIO; Cy n= Ly (lola) Kat m(Protn)s B=1+8/ro; m=—1, 0, +1; 
7, — MOAMuLMpoBaHHad - PyHKuHA Beccena; K,y—dyuKuua Maxkyonampya; 
5 — payuyc ceyeHuaA mpoBoya; c — (a30Bad CKOpOCTb B CBOOOHOM IpoctpaH- 
cTBe; %—yrowlI HaMOTKH clHpasH. BpemMeHHasd 3aBHCHMOCTb B3ATa B 
Bue e—7!, 

UucmeHHoe pelieHHe ypaBHeHHa (1) CBA3aHO C CYMMHpOBaHHeM px jOB 
B WpaBoH wacTH H MOSTOMY OCTaTOYHO CJIOXKHO. OHako B pxqax He BCe 
YJICHbI HMeIOT OMHAKOBbIM Bec. OnpeyesIAIOULHM WIeEHOM B pAye Bua 


Diet ali Feltn (Pate) (2) 


n==—o 


OyeT WIeH C KOHEUHBIM (HIM MaJIbIM) ApryMeHTOM, TaK KaK WICHbI C OOJIb- 
WIMMH apryMeHTaMH MaJibl. BewlMuHHa apryMeHTa MpH 3afaHHOM fy oMpeye- 
JIA€TCA BeJIMYHHON 


= Nee (3) 
my, OYAer MaJIbIM np yCuIOBUH 
hy Qn = , (4) 
d 
T. @. Kora Ha ware yKJlaqbIBaeTCA NOYTH WesIOe YHCO BOJIH. 


Takoli WIeH MO%KHO Ha3bIBaTb Pe3OHaHCHbIM; B aHHOM CJIyyae pedb HeT 
© CBOeOOpa3HOM «IIPOCTpaHCTBeHHOM» pe3sOoHaHce. 


B caryyae HyJleBoro pesoHaHca (n<) , OCTaBAA O63 H3MeHCHHA apry- 
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HCNOJIb3yA [JIH HeEPeCSOHAHCHbIX YWICHOB aCHMIITOTHYECKOE npeqcTaBJeHHe 


. He6aa (7), nowyduM 


‘ 11 (yo) Ki (Pyro) + sind >) aie nd ; 
or tg? = — oe ae 
i 1 —ns 
Io (yro) Ko (Byro) + sind > = 6 
n=—Co 
Tye RIES: be 


IIpuv piwoge (1) cocraBAiollad 2eKTPHYeCKOrO MOA BAOMb npoBosa Es 
nojlarasach paBHOM HyJIO NO JIMHHH 


Zy 


o = 2r—, fy =f) +8, (6) 


rye fy, 1, 2; — UHHH ApHyeckve KOOPAHHaTHI NpoBoa clMpaJH. 

JloruuHee nloTpeOoBaTb, YTOOBI cpeyHee 3Ha¥eHHe cocTaBsiouleH FE, paB- 
HAJOCb HyJIO TO OKpy2XHOCTH T1poBoja. 

Takum oOpa3oMm, JIA N-ro pes0HaHca MOcJIe HeECJIOKHBIX Npeoc6pasoBaHnui 
nNOJIy YAM ; F ; 
eee Aves (Ynlo) Kung Valo) + tna Pare) ia ine) a Se In> 
eee. a ee (7) 


2 ; 1 


Take NoulyyaeTcA MHCHepCHOHHOe ypaBHeHHe JIA CMHpasiH H3 TOHKOL 
JICHTHI, HMelowleH wWupHHy 26. Ecmm cuutaTb, YTO pacnpefeseHHe MJIOTHOCTH 
TOKa MO WHpHHe JICHTHI AaeTCA BbIpaxKeHHeM 


ee (8) 


rye xX OTCYHTHIBAeETCA OT LeHTpa JICHTbI, a jg — IVIOTHOCTb TOKa B WeHTpe 
JIGHTbI, TO JHCIepCHOHHOe ypaBHeHHe OyjleT aHaJIOrHyHO ypaBHeHHIo (7) 
C TOM JIMUIb pasHHuel, YTO NoMpaBOyHbI yeH B HeM OyjleT paBeH 

: f2 

sind-In=. (9) 

EcaM MpeqnoulOxuTb, YTO TOK pachpefeseH PaBHOMepHO, TO AUCMepCHoH- 
Hoe ypaBHeHHe OyjleT TOAKeCTBeHHO ypaBHeHHIO (7). 

BpiesIeHHe PeSOHaHCHBIX YWICHOB ObIIO CeaHoO B cTaTbe (*), NpHuem He- 
Pe3OHaHCHbIe UWICHb! MPOCTO OTOpacbIBaJIHCb, KPOMe TOFO TaM Ip BbIUHCIe- 
HHH BEKTOP-llOTeHI{Masla AONyuleHa OWMOKa, MPHBOAAMAaA K HeEBepHOMy JUC- 
II€pCHOHHOMy ypaBHeHHto. 


Js pacuetos u0 dbopmyvie Tuna (7) yqo6HO nepeliru kK Oe3pa3MepHbIM 
ll€peMeHHbIM 


ae Be ; kd Ynd oa ed 
fe Dari Hn =H —n; Pe ee ati, ae P= (10) 
uv Pa3spelWlHTb AUCIePCHOHHOe YpaBHeHve OTHOCHT@JIBHO Ke: . 
H =n £ Qi) Virsa re oa (11) 
es = VG To Gee re ae (12) 
1, (T, ctg9) K, (TP, ctg 9) + sin9 - In= 
~igts 3 


1 
> Un4i (C, ctg 9) K, 1, (T, ctg 9)+ 1, _, (T, ctg 9)K,_, (I, ctg 9)} + sin 9-In S 
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7\1a BEIYHCHeHHA N10 (bopMysiam (11) — (13) ma kaxkyom yyactKe cbas0Boii 
XapakTePHCTHKH HY2KHO MloWlaraTb NM paBHbIM HOMepy COOTBETCTBYIOMero pe- 
SOHaHca MH W3MeHATb I’, B uHTepBaue [0, 4/s]. 

Ha pue. | npusoqurca oyna u3 paccaunTanHeix (Pa3OBbIx XapaKTepHCTHK. 
Ilo BepTukasbHOli ocu oTm0x%xKeHO 3amejmeHHe HyJIeBoH TapMOHHKH v/c, m0 


TOPH3OHTAIbHOH OCH — Oe3pa3sMepHoOe BOVIHOBOR, YHCIO o%” = a ToT rpa- 
Tw 


“a 


(PuK NOCTpoeH AA cnupastH, y KoTOpoi ctg9® = 20, 2b/d=0,1. 


9 


=: 


Cis Ol 02 
wah % He 


Puce, 1 


M3 conoctaBseHHA aHasOrMYHbIX XapaKTepHCTHK (He IPHBOHMBIX 3/[eCb), 
MOCTPOCHHbIX JIA Pa3HbIX 3HayeHH ctgd u 2b/d, MoxHO cyenaTb Ceqyt- 
IHe BbIBOBI: 

1. Bpicora noybemMa ctba3so0BoH XapaKTePHCTHKH B OOJAaCTH HepBoro HU BTO- 
poro pe30HaHCOB yMeHbillaeTcA MpH yueTe Hepe3OHaHCHbIX YJICHOB. 

2. IIpu yyere Hepe30HaHCHbIX WICHOB yJIyuillaeTCA CMbIKaHHe YacTeli xa- 
PaKTePHCTHKH, PaCCUHTAaHHbIX MO (POPpMyJIaM JIA pasHbIx 7. 

Tak Kak BeJIMUHHAa e% IIpH N-M pe30HaHce MpHMepHO paBHa of =~ 
=n/ctg3, rye m—HoMep pe3oHaHca, a TEOPHA IIPHMeHHMa JIA MaJIbIX %n, 
TO CMbIKaHHe yJlyulllaeTcA C yMeHbUIeHHeM yruvia 9; pH JaHHOM 9 TOUHOCTb 
yxylaeTcaA C pocTom n. 

YpaBHeHve THIa (7) MOXHO MOJYYHTb HeMOcpeACTBeEHHO, CCH HCIIOJIb30- 
BaTb ycpeqHeHHoe rpaHuuHoe yculoBue (*) H YCJIOBHe HelpepbIBHOCTH COCTaB- 
JIAIOULeH MATHHTHOTO NOJIA BAOJIb CMHPaJIbHOrO HallpaBJieHHA. YcpeHeHHoe 
rpaHwyHoe ycOBHe MpHroqHO JWIA Cyyad, Kora WIMpHHa seHTHI 2b masa 
10 CpaBHeHHlo C WaroMm cliupan d, 


E, = it, | (He — Has) + £ grads (En: — Em)], (14) 


kd cee ale 
rye & =~ Insin—_ . 
Vienoamays IIPHHUAM JBOHCTBeHHOCTH B (popmy.HposKe JI. H. Peanbja (°), 
MOXKHO TepeliTH K HOBOMY rpaHHYHOMy YCJIOBHIO JIA JBOHCTBeHHOM 3aqauH 
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(luMpoKHe JICHTbI HW y3kve We), KOTOpoe 3allMlleTcA B BHC 


Ha — Ha = 42%, [E.— = erads Ha, (15) 


a kd td) 
rie $5 = 5, In cos—> . 


B dopmysax (14), (15) <, 8, M COCTaBJAIOT MpaBylo CHCTeMy: s — Ha- 


MpaBJIeHHe BYO/Ib OCH JICHTbI, t— HOPMaJIbHOe HalpaBseHHe K OCH JICHTbI 
B IIJIOCKOCTH pelleTKH, M—HOpMaJIbHOe HallpaBJleHwe K MOBepXHOCTH 
pelleTKH. 

TakHM O6pa30M, JJIX NOMyyeHHuA JHCMepCHOHHOrO ypaBHeHHaA CMHpaJM U3. 
y3KOH JICHTbI HY2KHO HCMOJb30BaTb rpaHHuHoe ycuoBHe (14) H MOxXHO HE 
YUYHTHIBATb TOMepeuHble TOKH: 


Hos ASO (16) 


B cayyae WMpoKol JIeHTbI HYKHO yuecTb TolepeyHble TOKH (yCJOBHe 
(15)), a B Ka¥ecTBe BTOpOroO yCJIOBHA B3ATb 


oe | (17) 


IIpeyctaBaaeTca e€CTeCTBCHHbIM OObCMHHTb YTpaHuyuHble ycuioBuA (14) 
wu (15). Kak slerkO BHJeTb, 9TH YCJOBHA B IIpeeJIbHbIX CyyYaAx Tepexo- 
AT, COOTBETCTBeEHHO, B (17) u (16). JleticTBuTembHO, B CuITyyae y3KOH JICHTbI 
&—>0, u ycmospue (15) nepexoquT B ycCJIOBHe HeEMpepbIBHOCTH COCTAaBJIATONLeH 
MarHUTHOrO HOA BAOb CIHpasIbHOrO HallpaBJIeHHA, T. e. ycuoBHe (16). 
B cayyae y3koH mem &,—-0, u ycnosue (14). nepexoqut BE, =0. 

IloqcraBiad BbIpaxkKeHHA Jia TioveH B (14) u (15) u orpaHHUHBasch AA 
IIPOCTOTbI CJIyYaeM CHMMETPHUHBIX BOJIH, NOYYHM YTOUHEHHOe AHCHepcHoH- 
HOe ypaBHeHHe JIA JICHTOUHOH cnupawH ; 


7b 

2 Ty (yo) Ki (yro) — sin 9- In sin —- 
ig? = x 
k? mb 


Ty (Yr) Ko(yro) — sin S-In sin | 


4 
(yTo)? Io (y7o) Ko (Yo) — 


ee td 
sin d-Incos oF Ii 
1 


« (18) 
(yo)? Th (yro) Ka (y70) — = 
4 sin}-Incos — 
d 

B mpeyeibHbix cayyaix 9TO ypaBHeHue nlepexoquT B Oosee mpocthie 
AMcMepCcHOHHBIe ypaBHeHua. JlucnepcHoHHoe ypaBHeHHe JIA y3Kol mes 
WaeT BOSMOXHOCTh TMepexofa K KPyrsIOMy CIOWHOMy BOHOBOAy. TaKol 
Mepexo MOXKHO CyelaTb, nNosaran 26/d—1. 

ABTOp BbIpaxaeT OylarofqapHocTh 3a HaywHoe PYyKOBOJCTBO HM TOMOILIb 
JI. A. Baiiumrefiny, a taxxe A. H. Menpgzy u B. T. Osuaposy 3a pay 
ILCHHbIX COBECTOB. : 


Tlocrynuno 
45 XI 1955 


UHMTHPOBAHHAA JIMTEPATYPA 


1¢, xX. Koran, J[AH, 66, Ne 5, 867 (1949). 2°. H. Barco H, Teopua Geccene- 
BEX pyHkunH, M., 1949. ® V.J. Fowler, Trans. I. R. E., Ne 4, A. P. 3, 132 (1954). 
* B. A. Mow xec,. KTO, 25, B. 1, 15841955). § A. H. ®eaba, Ocnosm Teopun 
INeeBbIX aHTeHH, M., 1948. 
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Joraagn Akagemuu nayrx CCCP 
1956. Tom 108, Ne 2 


oa 


KPHCTAJJIOLPA®H A 


H. M. MEJIAHXOJIMH 


CHEKTPbI MOrJIOWMEHHA KPHCTAJIJIA 
METHJIEHOBOrO FOJIYBOrO 


(ITpedcmaszeno axademukom A. B. Illy6xuxoseim 25 X 1955) 


CneKTpbI NOrNOWeHHA MeTHJIeHOBOTO rowyOoro, Tak %Ke Kak HW Apyrux Kpa- 
WTeeH, JO CHX MOP HCCeOBaNHCb MOUTH HCKJIOUHTe IbHO Ha PacTBOpaX UJI 
JI@HKaX, HaHeCe€HHbIX Ha TBepAylo uosNOKKy. Tombko B mocmeqHee BpeMaA 
1. E. Begeneesori (*) Obl NpoMepeHbI KPHBbIe NOTOMeHHA Ha MOHOKPUCTauJ- 
aX MeTHJIeHOBOrO rowyOoro. Mcnomb30BaHHad e10 OpHTHHadbHad MeTOJMKa 
3MepeHHH NOsBoONMIa OOOHTHCh 6e3 CMOKHOH CMellHaJIbHOH almapatypbi, HO 
ala THUIb IpHOHKeHHbIe pesymbtaTHl. M3naraemaa 3yecb paOoTa mpoBeje- 
a IPH NOMOMM Ooslee COBEPIICEHHOH HOBOH allllapaTypbl, YTO MO3BONHIO jO- 
ONHHTb H YTOUHHTb paHee MOJYYeHHbIe JaHHBIe. 

BBuyy HeMpHroAHOCTH CYIIeCTBYIOWUX THMNOB MHKpOWOTOMeTpOB JIA HC- 
WI€OBaHHA CI€KTPOB MOTsIOMeHHA OUeHb MeJIKHX KPHCTAJIJIMKOB HaMH Obl 
KOHCTPyHpOBaH H H3PrOTOBJI€H CIeWHabHbIn CoToOIIeKTpHyecKHH MUKPpO- 
MeKTpodotomerp (”), BbICOKad UYYBCTBHTeJIbHOCTh KOTOPOrO Oba MOCTHTHYTa 
PHMeHeHHeM 93uIeKTPpOHHOTO cboToyMHOxUTeIA. IIpH nomMomH sTOrO mpHOopa 
(OX%KHO IIPOMePHTb B MOJAPH3OBAHHOM CBeTe KPHBbIe NOrOMeHHA MHKPOKpH- 
Tana Oo 20 » B nomnepeyHuKe. Ha HeM H ObIIM IpOMepeHbl BCe MOJYYeHHBIe 
aMH KPHBbIe MOTMOWeHHA KPHCTaIOB MeTHseHOBOrO rouyOoro. Tak Kak TOJI- 
[HHa UCCJIeJOBaHHbIX KPHCTaJJIMKOB, a B OCOOeCHHOCTH MJI€HOK, OKa3asacb 
YeHb MaJIOH, pH MIOXOM K TOMY Ke KavecTBe HX MOBEPXHOCTH, TO OHA He MOT- 
a ObITb HAMH H3MepeHa C JOCTATOUHOM TOUHOCTHIO (TOMA IJIeHOK He IpeBbI- 
jaeT 0,0 »). Ilostomy 3HaveHuA KOSPDPHUHEHTOB MOPAOMeHHA HE BbIYHCJIAJIHCb 

KPHBble MOPJOMeHHA CTPOWJIHCh NO 3HaYeHHAM OMTHYeCKOM MIOTHOCTH. 

B KauecTBe OObeKTOB [WIA HCCMeCJOBAHHA HCMOMb3OBaIHCb IPeCHMylIllecTBeH- 
O MOHOKPHCTaJVIbI, NOJYYEHHbIe MyTeM MeJWICEHHOrO HcCMapeHUA KallJIM PacTBO- 
a Ha cTeKJIe, a TaK2Ke OPHEHTHPOBAHHBIe IIJICEHKH, Nouy4aemble (10 mpesslo*Ke- 
wo Jiemona (°)) np {BW2KeHHH 10 MOsorpeTOMy CTeKIy CTEKMAHHOK fajOUKH, 
MOYCHHOM HAaCbINICHHbIM pacTBOpOM KpacuTena. KpucTammbl MeTHJeHOBOTO 
ONYOOrO pacTyT B PopMe JIMHHBIX MWIOCKMX MPpH3MO¥eK, YaCTbIO Je*KallluxX Ha 
TeKJIe CBOeH IWHpOKOH TpaHbio, YaCTbIO B PasMHYHOM CTeNeHH MOBePpHYTHIX 
OKpyr cBoeli QuHHHOH ocu. IlomyyeHHble HaMH OPHeHTHPOBaHHbIe IWICHKH, 
OBHJHMOMy, IipecTaBsasaioT cool TeKCTypy H3 MOUTH OMHAKOBO OpHeHTH- 
OBAHHbIX CYOMHKPOCKONMYeCKHX KPHCTaJIMIMKOB MeTHJeHOBOTO rovyooro. 

UrTo6bl CBA3aTb MOJIYeHHbIC KPHBbIe TOTIOWeHHA C OlpeesieHHbIMH KDpH- 
TaJIJOONTHYCCKMMH HalipaBsIeHHAMH, Y BCEX HCCIeEAYeMbIX KPHCTaJIOB ONpeNedA- 
acb ONTHYeCKad OpHeHTHpoBKa. J]mA STOrO MCMOb30BaJICH NpeCHMYUeCTBeEHHO 
OHOCKOMMYeCKHH MeTOJ, a TAK%KEe HaOOJeHHe UBETOB JMXPOH3Ma H 3Haka yAVIH- 
eHHA. 

Y KpucTaJOB MeTHeCHOBOrO ToulyOOrO, OTHOCAMAXCA K MOHOKJIMHHOH CHH- 
OHHH, HaGwofjaeTca JIMCHepcHA OCeH HHAMKATPHCbl Np 4 Nm. O@Hako 9Ta JHC- 
€pCHA HaCTOJbKO He3HAUHTeJbHa, YTO KPHBbIe MOPMOWeHHA, MpOMepeHHble 
a KpHCTavie, YCTaHOBJICHHOM B TOJIOKeHHH NoracaHuA JI CpeqHeH oOs1acTH 
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cneKTpa, MOryT ObITb’ OTHECeHBI K OCHM MHMKAaTPHCHI. T]pu6.1u2KeHHO v7 
OTHOCHTbh 3TH KPMBbIe TakxKe HM K KpHcTamorpapwyeckuM OCAM, Tak Kak YTOW 
oracaHua KPHCTaWIOB MeTHseHOBOrO rovlyOoro (qa oceH Np u Nm) KOuIe: 
6neTCA BMpesemax BHAMMOrO CleKTpa BCero JIMUIb OT A 6 G5". ‘ ‘ . 

Wane Bcero BCTpeyaroTcA KPHCTAaJIIbI, WexKAalMe Ha CTEKITC cBoeH HaHOovee 
LUMpOKOM rpaHbio. Ita rpakb NepleHAMKyJIApPHa K OCH Ng, ABIAIOWLEHCA OCTPOK 
6ucceKTpHcoh yruia OnTHYeCKHX OCeH, MpH 39TOM OCb No mapasue Tha 
peOpam mpv3mbl. Konockomuyeckad urypa NoKa3piBaeT snare Dea 
MAJIbHYIO H OYeHb Cula6ylo MepeKpecTHy!0 AMCHepCHio OLTHYeCKUX OCeH. 4 aKHE 
KpHCTaJWIbI O6aaioT AAXPOH3MOM OT rouyOoro AO MOYTH 6ecl{BeTHOrO C Tromy- 
6oBaTbiM oTTeHKoM. Ha TakHX KpMcTasmax OblIH MpOMepeHbl KPHBbIe MOMIO- 
MeHHA-AA KomeOanHi, NapansenbHbIx Np U Nm. Kpupaa (1a KONeOaHH, Ta- 
pasuienbubix N, (romy6aa oKpacka), MMeeT OTYETIMBbIM MAKCHMYM TPH JJIMHE 


19 


N, 
10+ 
g 
Qo , 
0 1 
400 500 : 500 mu 
Puce. 4 


BOJHbI 620 Mp H HeMpepbIBHO MaaeT NO HalpaBJieHHO K (HOJIETOBOMY KOHL 
CMeKTpa, MOKa3bIBad elle OHH OYeHb CaO BbIPaxXKeHHbIM MAKCHMYM IIpH 490 Mp 
(cm. puc. 1)(*). Kpupaa gaa KoneOaHui, napanmenbHblx Nm, HMeeT OFeHb C1a0C 
BbIPaxKeHHbIM MAaKCHMYM IIpH JwiMHe BOJHbI 490 Mp HW MeT K KpaCHOMY KOHII} 
cieKTpa MOUTH MapassenbHO ocH aOcuucc. B duomeTOBOM KOHLe cnekTpa 9T¢ 
KpHBad KpyTO MOJHHMaeTCA KBepxy, OOpasyA PAJOM C MAKCHMYMOM MHHHMYN 
MOPOWeHHA. ITOT MOAbEM KPHBOH ABJAeCTCA IPH3HAKOM HaJIM4YHA MAKCHMYMé 
MOPMOWeHHA Ha rpaHHle yMbTpapvonerowoH oOsmacTH. Tako MaKCHMyM 1} 
Obit OOHapy2KeH B CHeEKTpe MOPOWeHHA, 3ACHATOM IPH NOMOLMIH cneKTporpada 
OH pacnosioxKeH pH AwMHe BomHEI 405 Mp. 

J[pyrue opHeHTHpOBKH KPHCTaJIOB MeTHIeHOBOrO rosy6oro, BbIpacTarouLH3 
Ha CTeKJle, MpeAcTaBsAIoT COOOM pa3sJIMYHbIe NMOBOPOThI KpHcTasa BOKpyr ere 
JWIMHHOK ocu (Ocb Cc), MOUTH NapasnenbHOH ocH Np. Tlostomy oKpacka Tak) 
KPHCTAINOB JIA KONeOAHHH, MapaJeIbHbIX OCH Cc, OCTaeTCA romyOou, a Mus 
KOIeOaHHi, NepNeHAHKYJIAPHbIX K OCH C, NepeXOAUT B OPaH2XeBO-KpacHyW, 3aTel 
B KpacHONypllypoByt0 H, HaKOHel, Jud KOMeOAHHH, MapasenbubIX OCH Ng (coBna 
Jarome c ocbio b KpucTassa), KPHCTa CTAHOBHTCA HENpO3payHbIM C MeTaJIMGe 
CKHM OJleCKOM 2KeJITO-3emeHOrO OTTeHKA. JI HIb TOHKHe KOHUbI TAKHX KPHCTaJVIO} 
HHOFa MPOCBeYHBaIOT TEMHONYPNYPOBbIM LUBETOM. ITO He NOSBONHO TIpOMepuT 
Ha MOHOKpHCcTasie KPMBYy!O0 NOrAOMeHHA KONeOaHHH, NapanenbybIx Ng. Borah 
OJ[HaKO, IIpOMepeHbI KPHBbI€ MOTOWeHHA KOMeOAHHH NpOMexyTOUHBIX Halipa 
BIeHHH Mexy Ng H Nm, COOTBETCTBYIONIHX YNOMAHYTHIM BbIIlIe OKpacKaM, Opak 
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<€BO-KpacHa OKPackKa JlaeT KPHBYIO C OUCH PE3KO BbIPAKEHHOH MO/OCOH T0- 
nmomeHux upH 490 My; KpMBad MOUTH MapadedbHa OcM aOcllucc B KpacHOM 
One cnekTpa (cM. puc. 2). 

_Kpucrasipl C MyplypoBol OKpacKOl JaloT KPHBY!0 C OYeHb WHPOKOH MoOsO- 
OH MOPIOMNeHHA B CpeqHel OGacTH cMeKTpa, KOTOpan, NOBHAMMOMy, HMeeT 
MOKHY 0 Ipupowly, BKOvaA B ceOa Kak Tloglocy pv 49) Mp, TaK H MOMOCy m0- 
NOMeHHA KONeOaHHi, Napassesbubx Ne. # 

SaTpyHeHHe C KpHBOH NMormomjeHuaA KOeOaHHH, NapalnedbHElx Ne, yfa- 
OCb Pa3pelIHTb MPH NOMOMLM OPHeHTHPOBaHHBIX MWeHOK. HanOouree copepieH- 
O OPHeEHTHPOBAaHHble MJICHKH NOKasbIBaloT MOUTH MOHOe NoracaHHe B CKpeleH- 
BIX HHKOJIAX, Pe3KHit JMXPOH3M OT IlyplypoBoro umM c:uOMeTOBOTO AO NOYTH 
eCIIBETHOTO C JIETKHM POsyOOBaTbIM OTTEHKOM H MeTaJJIHYeCKHH Oeck. Ha Ta- 
MX JIeHKax HaO 1OfaeTCA TakKe JOBOJIbHO 
TUCTIMBAA KOHOCKONMYeCKaNd (urypa, cooT- 
eTCTBYIOWad paspesy, MapaiesbHOMY M10c- 
OCTH onTHYecKHX OceH. Ec MpHHATb BO 
HHMaHHe, 4TO IIpH KOMeCOAHHAX, Mapasuieb- 
bIX Nz, TOHKHe KOHIbI KPHCTaJIOB Tpocse- 
MBaioT IlypNypOBbIM WBeTOM, TO Ha OCHOBAa- 
MM UBeTOB JMXpOH3Ma H KOHOCKOMHYeCKOH 
MTYpbI MOXKHO YTBepKaTb, YTO MHKPOKPH- 
TaWIbI B TeHKe OpveHTHpoBaHbI Tak, uro | G00 pores g OO 
mockoctb N,N, B HUX MapasueibHa T0- 
€PXHOCTH cTeKJla, T. €. TaK Ke Kak H KpH- Seat 
TaJJIbI, MOKA3bIBAaIOMIHe MeTaJIJIMYeCKOe OT- 
axkeHHe. STO H MO3BOIMIO MpOMepHTb Ha IJIeHKe HYKHYIO HaM KPHBYIO 
OrsomuleHHaA KONeOaHHH, Mapaenbubix Nz. Dra KpuBad MMeeT pe3KO BbIpa- 
<CHHbIA] MAKCHMYM HHTeCHCHBHOTO NOOWeHHA pH WHHe BOWHbI 550 My; 
OrsmomjeHHe GbICTpO NayjaeT K OOOMM KOHIAaM clekTpa (cM. puc. 3). 

Takum o6pasoM, HaM yJaJlOCb NOJYYHTb KPHBbIe MOTOMeHuA AA KOTe6a- 
Mi, WapaswiebHbIX BC€EM TPeM TulaBHbIM OCAM HHMKATpHCbI KPHCTaJa MeTH- 
eHoBoro ruy6oro; MpakTHYeCKH HX MOXKHO OTHOCHTh TakxKe HM K KPHCTAaJJO- 
paduyecKHM OCHAM. 

IIpunumas BO BHHMaHue JaHHbIe Teliopa(*), HCceqoBaBluero pacmovloxKe- 
we MOJIeKYJI B KPUCTaJsle METHJIeHOBOrO rostyOoro, MO%KHO OTHECTH HalieHHBIe 
OJIOCbI MOTUOMeHHA TaK2%Ke WH K OCAM MOJICKYJIbI, CTpYKTYpa KOTOPOH, Kak H3- 
ECTHO, H306parKaeTca cpopmyvoli 


PRG NGO at 


Gls 
DS ION 
| (CH,).N N(CH). | 


Han6onuee CHAbHO TOrmollaeTcA BOHa C KONeOaHHAMH, MapadJebHbIMU 
cu Nz, copnayaiomjel c ocho 6 KpucTasa. 

Kak u cmeqopano omugaTb, 9TH HanGomee CHbHO MOrmonyaemble KoveOa- 
MA HalpaBJIeHb! BAOIb AMHHbIX OCell MOJIeKyJI, KOTOpbIe B KpHCTaswe MCTH- 
eHOBOrO TrouyOoro pacnomarawrca MapasmenbHO oc 6 (T. e. MapasmsesbHO 
Vz). Tak Kak BOuIb AIMHHOM OCH MOJIeKyJIbI BbITAHYTa Uelb KOHDIO- 
HPOBaHHBIX ABOMHDIX CBASeH, OOYCMOBIMBAIOMaA NOTIOWeHHe CBeTa B pacTBO- 
e KpacHTesia, TO OYVeBHAHO, YTO paccMaTpuBaeMas NosMoca HanOoslee HHTCHCHB- 
oro Normomenua mpH 550 Mp uMeeT TY 2Ke MpHposy, YTO MH NOMOCca MOrMOMeHHA 
yactBopa mpu 656 mp. CumbHoe CMeleHHe TOJIOCbl B CTOPOHY JIMHHBIX BOJIH 
 KpHCTada OOYCOBICHO M@XKYMOMeKYJAPHEIMH CHJaMH, aHaJIOrHYHO CME- 
HeHHMIO TOL 2Ke MOMOChI, HaOsIOJaeMoMy pH OOpas0BaHuu B pacTBope MOvIeKYw 
umepa. JIpyrve mosocbl, HaOmoAaeMble Ha OCTAJIbHBIX, OTHCAHHBIX BBILIC 
‘PHBbIX TOPIOMCHUA, y2Ke HE COOTBETCTBYIOT KaKHM-JIHOO TlogocaM MOrsolle- 
IMA pacTBOpa H ABMAIOTCA UHCTO “KPMCTAJJIHYCCKHMH». 
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ff} Tlockompxy ocb Nj; HOUTH MapasenbHa OCH a, sexKatlel TIpHO.USHTENbHO 
B IIIOCKOCTH MOsIeKYJI UH HalpaBseHHOH M0 KOPOTKOM OCH NOcsIeqHeH, TO npak- 
THY€CKH MOMKHO CUHTATb, YTO KOeOaHHA, HaNpaBJICHHbI€ BOb KOPOTKOH OCH 
MOJIeKYJIbl, NapadmenbHb! N,,. Takwe KojIeOaHHA UCMbITbIBAaIOT NOYTH OMHAKO- 
BO€ H€3Ha¥HTesbHOe MormomjeHve Ha GowbweH yacTH BHAMMOrO cneKTpa. Xa- 
pakTepHad A STUX KONeOaHHH NowOca NOPMOUeHHA eKUT Ha rpanulle BUN 
MOH OOslacTH cneKTpa mpH 405 mp. 

Ocb ¢ KpucTasma NouTH MapasienbHa NV, M NpHOM3HTeIbHO NepneHAuKyJAp- 
Ha K IJIOCKOCTH MOJIeKY/IbI, CE QOBaTebHO, MOXKHO CYHTATb, YTO NOTOMNCHHe 
KONeOaHHH, NMepneHAvKyIAPHbIX K MJIOCKOCTH MOJIeKyJI, XapakTepH3yeTca 
KPHBOH C OHO MOIOCOM HHTeHCMBHOTO MornoujeHuA mpu 605 Mp. 

Kpome nogoc norvioujeHuA KOIeOaHHH, HaNpaBJICHHbIX BJOJIb OCCH HHAUKAT- 
PHCbl KPHCTaJlla MeTHJeCHOBOTO rony6oro, NPHOMH3HTeMbHO COOTBETCTBYIOUIAX 
OCAM ero MOJI€KYJIbI, HMeeTCA elle OHA NOMOCa pH AaHHe BOMHbI 490 Mp, Co- 
OTBETCTBY1OIad HEKOTOPOMy KOCOMY OTHOCHTeJIbHO OCelH HHAHKATpHCbI (HM KpH- 
cTamuorpapuyeckux oceH) HampaBJeHuIo KOomeOaHHH. TouHee — sTa mosoca 
NOPJIOWeHHA COOTBETCTBYeT JBYM KOCbIM HallpaBJIeHHAM KOJIeOaHHH, seKAalllHM 
B MwocKocTH NgNm CHMMeTPHYHO OTHOCHTeJIbHO OOeHX Ocel. 

Kak Obim0 noKa3aHO eme H. E. Begeneesol, BpnepBble O6HapyXHBIUIeH STY 
MOOCy, OHA ABAeTCA Oe3yCcIOBHO KpUuCTamMMYeCKOH NomOcoh MormouleHHua,. 
Ona o6ycuIOBeHa, OYCBHAHO, M@XYMOJIeKYJAPHbIMA CBASAMH B KPHCTAaJIH- 
YeCKOH PCIETKe, HalpaBJICHHbIMA KOCO OTHOCHTeJIbHO Ocel MOJIeKyJI H oceH 
KpuctTasvia. Celiac elle HeET BO3MOKHOCTH YCTAHOBHTb, KAKHM HMCHHO CBA3AM 
cieqyeT IPHNHCaTb OTeJbHbIe KPHCTAJIMYeCKHe NOJOCHI, MOCKOJIbKy KpHcTadi- 
Jimueckad CTpyKTypa MeTHeHOBOrO rosyOoro u3yyeHa ele He MOJIHOCTbHO: 
He€H3BeCTHO, HallpHMep, NOJIOKeHHE B KPHCTAJHYeCKOM PeleTKe HOHOB XJIO- 
pa HW MONeKy BOB. 

Hasmune nocnequel NOMOCbI MOTONeHHA JOWKHO CYNIeCTBEHHO CKa3bIBaTb- 
Cd Ha (OpMe MOBepxHOcTeH NOrOuleHHA KPHcTasma MeTHMeHOBOrO romy6oro 
M Ha XapaxTepe UX AucnepcuH. CeyeHHe TaKOH MOBepXHOCTH MJIOCKOCTbIO 
NgNm (nepneHqukyIApHOH kK QMHHOM OCH KpucTasa) NpH JME BOTH 490 Mu 
OKa3bIBaeTCA He NOXO%KHM HM Ha SJWIMMC, HH Ha OBaJI BBHAY HasIMYMA B STON 
NJIOCKOCTH YeTbIPeX MAKCHMYMOB NorsmomeHua. Cama NOBepXHOCTb NOrJOUeHHA 
Tipu 490 Mp mo cBoel d@opme cKopee HanomMuHaeT NOBepXHOCTH yupyroctTu kKpu- 
CTAaJJIOB, HEKEIM SIJIMNCOMA HH OBao“A. IIpu Apyrux AMHax BOJIH NOBepx- 
HOCTH NOrOWeHHA HMeIOT HHYr10, Popmy. . 

IIpu sceH cnoxKHOCTH sBsJIeHHH NOrmOnleHuA cBeTa B KpHCTaJule MeTHJIeHO- 
Boro romyOoro OHM OOMaaloT BCe Ke BbICOKOH CHMMeTPHel, O 4YeM CBHJeTENb- 
CTBY€T CHMMCTpuA urypbl NOrmomenuA. ITO, BO3MOXxKHO, CBAZAHO C TEM, UTO 
MeTHJICHOBbIM ToyOol B pay MPyrMX THaSHHOBLIX KpacuTenei O6naqaer 
OTHOCHTEJIbHO BbICOKOM CHMMeTpHeH MOJIeKYJIbI. 

Odpamaer Ha ceOA BHUMaHHe TakKxKe BLICOKAA CTeNeHb NOJAPH3alHH BCeXx 
NO YHeHHbIX HaMH Mooc normonjeHua. Karan 43 HAX pe3KO BbIparKeHa TOJIb- 
KO AJA, OHOTO HallpaBleHHA KONeOaHH WM OTCYTCTBYeT Ha KPHBbIX MOrsoMle- 
HHA KOWeOaHH, NeprleHAMKYJAPHbIX K TepBOMy. 

B SaKJNOYCHHE ABTOP BbIPaxaeT CBOIO HCKPeHHIOW GOylarogapHocTp H. E. Be- 
ACHCCBOH, MPeNORKUBIUEH NOCTABHTb HaCTOSIMNee UCCMeOBaHve UH OKasaBUeli 
CYHIECTBEHHY!O TOMOMIb CBOHMH COBETaMH HM NOCTOAHHBIM BHHMaHHeM K padote. 


Muctutyt kpucrannorpapun Tloctynusro 
Axkajlemuu HayK CCCP 25 X 1955 


IMTHPOBAHHAS JIMTEPATYPA 
Rie Ey B et @ Bere Bayo Ry ably C.1aspuosa, Tp. Wnucr. xpuctanno tf 
135 (1952), 2H. MiMenauxounun, B. H. LT pe Ak WHUK Sea Te eee pul 


craniorp., B. 12 (1955). ®L. Demon, Ann. de Phys., 1, 101 (1946). 4G. Ander- 
Son, J. Opt. Soc. Am., 39, 49 (1949). 5 W. H. Ta ylor, Zs. Krist., 91, 450 (1935). 
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Hoxaagn Akagemun nayr CCOP 
1956. Tom 108, N 2 


XHMHA 


P. C. FAJIAHHHA u A. C. HEKPACOB 


HEKOTOPbIE 3AKOHOMEPHOCTH TIPH TEPMHYUECKOM 
XJIOPHPOBAHHH #-OAEKAHA 


(IT pedcmaszeno akademukom A. B. Ton4uessim 27 X 1955) 


B npeypitymux pabotax(**) Hamu Obluio MpoBeyeHO HCCIeOBaHHe Mpouecca 
XJIOPHPOBaHHA yreBOAOPOAOB pAa MeTaHa C MPAMOM WeNbio, BbIeeCHHbIX H3 
HeTH C YHCIOM yrviIepOQHbIX aTOMOB OT 6 Jo || BKmOUHTeNbHO. 

B JjabHeHWeM MbI NPOBeIH OMbITbI NO TePMHYeCKOMY XJIOPHPOBaHHIO HOp- 
MaJIbHOrO JOJeKaHa, BbIJeICHHOTO H3 KepOCHHOBOH dpakunu Hedtu. Pabora 
Oblia HampaBseHa B OCHOBHOM Ha H3yYeHHe HEKOTOPbIX KHHETHYCCKHX 3AaKOHO- 
MepHOcTeH peakUHH XJIOPHpOBaHHA HW oOnpeyemeHHe MH3HKO-XHMHYeCKHX KOH- 
CTaHT XJIOPOMpOH3BOAHbIX oseKaHa. JlaHHbIe MO XJIOPHpOBaHHIo OjeKaHa 
B JIMTepaType OTCYTCTBYIOT. 

PeakuuA MpOBOANMAaCb B MPOTOUHOH CucTeMe BNapoBol tase NO CXeMe, OMH- 
caHHOH pauee (4). XaAOpHpoOBaHHio NOABepraJicA HOPMAJIbHbIM AOMeKaH, BbIeeH- 
HbIM 3 He*TH MeETOJOM SKCTPaKTHBHOHM KpHCTaJNH3alHH C KapOaMHJOM, MMeB- 
WMH CmeqyIclle KOHCTAHTHI: T. Kun. 216°, yqenbubiit Bec 0,7588, Kosdpuun- 
enT pepakunu 1,4222 u moneKkynapHyio pedpakuuio 57,7. 

OnbITbI MpOBOAUTUCh B YCIOBHAX, OGeCHeYHBaIclHX MA@KCHMaJIbHbIM BbIXOL 
MOHOXsOpHya. Panee Obllo yCTaHOBNeHO, YTO OCHOBHBIMH YCJIOBHAMH JI N0- 
JYYCHHA MOHOXJOpHa ABIAeTCA H3ObITOK yIrvIeBOMOpOa H MHHHMAJIbHOe Bpe- 
MA KOHTAKTA. 

C wenbio BbINCHeCHHA BJIMAHHA TeMIepaTypbl Ha CTelMeHb OXJOpeHHA yruie- 
BOJOpOa HW Ha CKOPOCTb peakUMH XJOPMPOBaHHA ObIIM NOCTABMeHbI OMbITbI PH 
Pa3MUHBIX TeMNepatypax. PesymbTaTbl ONbITOB MpHBeseHbI B Tabs. |. 


Ta6nauna 1 


Buayauve Temmepatypbl Ha BbIxXOL 


Tagnnira 2 


BuauauHe Hu36blITKa yrseBosopoya Ha BbIxXO] 


MOHOXOpHya mpofyKToB peakuHH. Temnepatypa peakiHH 
280°, o6bemMHanA cKOpocTb 25 J/ + 4ac 
T-pa Bsixoy, Bprxoy, Hcnoub30- 136 B G Bpixog, 
Se es (ne Tkeaoe 3 a yrteponopona | xnopaaa ns % |  AHxAOpHAa 
- li 98,5 Me 7 
280 98,8 1,2 100 sh cane”. Ae : 
260 96 4 100 6 = 96.5 ° 3.5 
250 80 8 85 4 : 95° 8 
240 62 10 78 Png 


Bsaumoyelicrpue xjlopa c JOJeKaHOM HeT OYCHb SHeprHyHo. TpeOyerca 
HeOOMbUIOe KOMMYeCTBO Tella JWI HavaIbHOHM AKTHBAIMM MOJIeKYVJIbI. CKo- 
pOcTb peaKIMM C MOBbILMeHHeM TeMMepaTyPbl 6bICcTpo pacteT. Teno, BbI,eAeMoe 
B pesysbTaTe peakIHH, He ycleBaeT paBHOMePHO pacnpeACHTbeA B macce pe- 
arHpYlOul4X BeleCTB, YTO BbISbIBACT MeECTHBIC [eperpeBhl, TIPHBOAAWIHe K BOCs 
namenenuio. Ilostomy Id HOpMaJIbHOrO TeyeHHA peaklHH TpeOyeTcs u30bI+ 
TOK yruleBogopoya H Sombie COeMHbIC CKOPOCTH. OnTuMasbHol Temmepaty- 
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po XJOpHpOBaHuA JOAeKaHa ABAeTCA TemMMepaTypa 280°. B 3ToM c1y4ae BBI- 
XO MOHOXNOpHya cocTaBlAeT 98,8%, a WuxsopHuya 152%% 

Ha cKOpocTb peaKIHH XJOPpHpOBaHMA A-foqeKaHa MH Ha MOMHOTY oxlope- 
HHA efO JO MOHOXMOpHa OKasbIBaeT CYLICCTBEHHOE BJIMAHHE M30bITOK yrleBo- 
yopoga. Tipu uccteqopanun sToro BOMpoca Obl MOCTaBMeHbI ONBITHI MPH pas3- 
NUYHbIX MOJAPHbIX OTHOWICHHAX yrmeBOMOpOfa K XJOPy. PesyibTaTbl OIIbITOB 
cBeleHbl B Ta6m. 2. 

OnpiTbl W0Ka3anu, UTO pu 10-KpaTHOM u30bITKe yrmeBoqopofa HMeeT MEC- 
CTO MAKCUMasIbHbIit BbIXO, MOHOXJOpHya. XMOp UCHOMb3yeTCA NOJIHOCTHIO. 
Peakuna user cnoKoiino. Tipu yMenbiieHuu u30bITKa Jo 6- u 4-KpaTHOrO Ha- 
OmIOMaloTCA BCIDbILMKH. 

HemanoBaxkHy!0 pOdb IPH XJOPHpOBaHUH AOfeKana UrpatorT OObeMHBbIe CKOPO- 
ctw pearupyiomux BemecTB. IIpu HeOoubuMx OObeMHBIX CKOPOCTAX NOpAAKa 
12416 ana 1 a OObeMa peakTopa B 


6nunKa 3 
Te Oa yac MOHOXJIOpHy] He VMalIAeTcA WoctTa- 


Bausune oObemHow cKopocTH Ha BbIXo, TOYHO ObICTpo 43 ciepbl peakUHH UW 


TIpolyKTOB OxsOpeHua H-Mowekawa. Temne- BHOBb pearupyeT C XJIOPOM, o6pasya 
patypa peaxuwn 280°. Vs6nirok yrieBo- nyxnopuy. TIpH OObeMHBIX CKOPOCTAX 

Se Seat 8 BbIe 25 BpeMA KOHTaKTa CTaHOBHTCA 
HeOCTaTOUHBIM HM BbIXO_ MOHOXNOpHsa 


O6pemnan Burxon Buixon cHwxKaetca. B mposyKtTax peakuuit 06- 
Sane ds ee Oe RURIODERA HapyxXuBaeTcA HaHuHe CBOOOAHOrO 
a/a + sac B % BS 


xmopa. Haumyuuel oObeMHOM CKO- 
‘pOcTbIO pearvpyIOWMxX BelllecTB MpH 


25 98,8 1,2 XJIOPHPOBaHHM JoekaHa HYXHO CUH-_ 
20 98 ae TaTb 25 a/n-4ac. B 9sTOM caryuae BhIXON 
- ae 319 MOHOXMOpHga cocTaBmaeT 98,8%, Mu- 


WyKTax peakuuu oTcyTcTByeT. Bauanne 

OObEMHOM CKOPOCTH Ha CTeMeHb OXOPeHHA MOJIeKyJbI WOKa3aHO B TaOT. 3. 

Monoxsopuquad (pak c Temmepatypoli kuneHuaA 220—250° pasronasacb 

Ha peKTHPUKaWMOHHOH KOJIOHKe MOINHOCTbIO OKOIO 40 TeopeTHYeCKHX Tape- 

nok. [Ipu pasrouke Obi BbIAeIeH NepBHUHbI XWopyeKaH c T. Kun. 241—244° 

WM BIOPHYHbIe MOHOXJOpAoOAeKaHb! C T. Ku. 231—238°. Tlomyyenuple MOHOXJIO- 

PHAbI HcceqOBaNHch. Onpeseascs yebHbIH Bec, KOSPPHUveHT pehpakuuH, 

coyepKanve X10pa HW pacCYHTbIBamach MONeKyIApHaa pedpakuua. Koncrau- 
TbI TIPHBeeHbI B' Ta6m. 4. 

Ta6auna 4 
Pu3suKO-XHMHYeCKHE KOHCTAHTHI MOHOXJIOPLOTEKAHOB 


es Be | at | oe eBolemt (aaa 
NepBHunbl . 6 ee es 48 | 241—244] 0,8600 | 1,4420] 62,94 17,78 
BYOpHYHBI . 6. a we te % 52) +} 2314—238" 5 0;8659 | 41,4390.) 62,42 17,52 


Gua, YTO MOIeKysa JONeKaHa cosepxKUT 6 BOAOPOMHHIX ATOMOB, CBA3AHHBIX 
C Me€pBHYHbIM yrmepoyom, u 20 aTOMOB, CBA3QHHbIX C BTOPHUYHbIM yrnepojom, 
MOXKHO paccuuTaTb OTHOCHTCJIbBHYIO AKTHBHOCTb BOJOPOAHBIX ATOMOB MOJICKYJ 
AoWeKana Mp 3aMeljeHuN HX XJIOPOM, IPHMeHAA LWIA STOTO pacueTHyt!o tbopmy- 
ay, TipeqnoxeHHyio Hamu panee (*). OrnocutTebHad BeMUMHa, XapakTepH3yi- 
Was AKTHBHOCTbh M€pBHUHbIX BOJOPOAHbIX ATOMOB, cocTaBHT 3,08. 
Kppimckuh dunuan Axayemun nwayk YCCP Tloctymuo 
Cumdepononb 25 X 1955 


UHTHPOBAHHASA JIMNTEPATYPA 


1p. C. Tananuna, JAH, 88, Ne 6 (1953); 91, No 4 (1953). 2 P. C. Tanatu- 
hehe Heep page B, Ykp. XHM. *KypH., 21, 2 (1955). °%P. C. Tanauuua 
As Cy ekpacos, Ykp. xum. xypH., 21, 3 (1955). 4P. C. T 
Hexpacos, JAH, 100, N 4 (1955), ete coanaanaene ama 
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Hornage Akagemuu nayr CCCP 
1956. Tom 108, Ni 2 


XHMH 


O. A. FOJIOBHHA, uneH-Koppecnonzent AH CCCP C. 3. POTHHCKMN, 
M. M. CAXAPOB u @. T. SULYC 


MPOBEPKA TPH MOMOWM MEYEHOrO CNMPTA EFM APATALMOHHO- 
KOHJEHCAWMOHHOrO MEXAHH3MA OBPA3SOBAHHSA 
YIJIEBOAOPOAHOM WENK NPH CHHTE3E 
YFPJIEBOAOPOXOB H3 CO WH, 


” 


Zio HeyaBHero BpeMeHH OOJbINHHCTBOM HcciefoBaTeneH NOcTyHMpoBanocb 
TIpoMexkyTouHoe OOpas0BaHHe MeTHJICHOBbIX pafMKaslOB Ip CHHTese yrse- 
Bojopoyqos “v3 CO u He Ha MeTaimMueckHX KaTamusaTopax. IIpu stom mpu- 
HHMaJIOCb, YTO YIVIeBOJOPOAHbIH cKeeT OOpasyeTcn 3a CueT NOMHMepHsallNu 
MeTHJICHOBbIX pajHKavos ("). : 

B mocequee BpeMA STOH paUKaNbHO-NOMMMepH3allHOHHOH cxeMe o6pa3o- 
BaHHA yIIeBONOpOAHOH WenouKH OblINa MpOTHBONOCTaBMeHa JerHApaTalHoHHO- 


KOHJeHCalHOHHAaA cxema (”), COrmacHO KOTOpOH NepBHYHO BOSHHKaeT KOMIJIeKC 
H OH 


N74 6 2 

i » OJIM3KHH TO CTPOECHHIO K Me€THJIOBOMY CnupTy 

M 
O H OH 
I SH 
CRT OSA (4) 
I I 
M 


a yrMeBOMOpOoAHaA UWeub pacTeT B pe3yJbTaTe KOHJI@HCaAlHu JerhypaTalHou- 
HOoTO THNa H ITHApHpOBaHnnA: 


OHOHT) OH RN R oe 
4 BOs eo ; 
Cuttetab Guay Seren oie f (°) 
| 
M M MM 


Kymmepom 4 9MMeToM Oblia UpepHHATA NOUbITKA NOKa3aTb MpaBMAbHOCTb 
nocmeyueli CXe€MbI OMbITaMH Cc OOaBNeCHHeM MeYCHBIX CNMPTOB K HCXOAHOMY 
rasy cuHHTesa (*). 

TockoapKy pesysbTaTe! KymmMepa WM OMMeTa OCHOBbIBAaIOTCA Ha CpaBHHTedIb- 
HO HeGOJIbIIIOM UMCJIe ONbITOB, MPOBeJeHHbIX K TOMY 2%Ke C OMHHMM JMLUIb Kese3- 
HbIMM KaTaJIM3aTOpaMu, He ABJIAICIIMMMCA THNMYHBIMH AA NoNyyeHuA yrse- 
BOJOPOLOB IPH aTMocdepHOM JaBJIeHHH, a TakK2%Ke BBUAY pAa BHYTPeHHUX MpPO- 
THBOpeYHH B padoTe YMOMAHYTHIX ABTOPOB, MPeCTAaBJAOCb BarKHbIM IIPOBE- 
CTH aHaslOrHyHoe paMoxXuMMyecKoe HCCNeOBAHHe Ha KOOAMbTOBHIX KaTA/H3a- 
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Topax, Golee THMMYHEIX, IIA CHHTe3a YIVIeEBOLOPOAOB MPH OObIUHOM aBJIeHHH. 
B wactosmei paOore B KayecTBe KaTamusaTOpa Obl HCNO/IbSOBaH KOOaJIb- 
TOBbIM KOHTAKT, Ha KOTOPOM 6blla MpOBefleHa 3HAYHTEIbHaA YaCTb USBECTHBIX 
pador A. T. Sianyca u H. Zl. Seanucxoro (°). aa OoubiieH cCpaBHHMOCcTH 
pesyJIbTaTOB C JjaHHbIMH paOoT (4) HaMM ObIH BOCIPOM3Be/eHBI B OCHOBHOM 
YCIOBMA M MeTOQHKa STHX paoor. bes 

OnpiTs! BewHch co cmecbio 1CO:2H2 npu 195° uv oObemMHOM CKOpocTH 
100 a/n-uac. Mevenpiit sTum0BbI cnupT, WoOaBJIeHHbIM K HCXOJHOH CMECH, 
uMes| paqWoakTHBHOCTh 8,4 MK/MOJIb. Tak »Ke Kak y KymMepa 4 3mmeta, yJeuJb- 
Had paHOaKTHBHOCTh NOJYYeHHbIX yrueBofOposOB Nafaia C HapacTaHHeM 
MOJeKyJIAPHOTO Beca, TOra KaK MOAAPHad PaHOAaKTMBHOCTh AJA YTvIeBONO- 
pogoB Cse—Cy9 ocTaBalacb lpakTHyeckH NocTosHHOH. Cpequad MOMApHAaA pa- 
JMOaKTHBHOCTb yruieBosopoqoB Cy—Cyz, Opa B 18 pa3 MeHbIUe MOJAPHOU 
payMoakTHBHOCTH BBefeHHorO ciupTa. M13 sroro ciefyeT, YTO B CpeQHeM JIMUIb 
1/,. YIIeBOOpOAOB mOOorO MOseKyMApHorO Beca (3a MCKJNOYeHHeM JIerKUX 
YIIeBOAOpOAOB) OOpasoBasacb 3a C¥eT BBeeHHOrO cnupTa. B oTmuyHe OT pe- 
3ybTaToB KymMMepa H OMMeta, y Hac MOJIAPHaH paMOaKTHBHOCTb HE TOJIbKO 
MeTaHa, HO HM yrvieBoqopogos Cz, Cs 4 Ca OblIa 3AaMeTHO MeHbIIe CpeHeH MOJIAp- 
HOH payuoOaKTHBHOCTH yrmeBoqopoqoB Cse—C,,. TakuM OO0pa30M, OCHOBHOM pe- 
3yIbTaT AMe€PHKAHCKUX UCcefoBaTeseh (MOCTOAHCTBO MOJIAPHOH payMoaKkTHB- 
HOCTH JIA OOMbUIMHCTBA YruIeBOAOpOAOB) NOATBepAMICA H AIA KOOAaIbTOBOTO 
KaTaIM3aTopa HM OH, BePpOATHO, THMMYeH AA cHHTe3a Opsopa — Mumepa — 
Tponma. CregyeT OTMeTHTb, YTO Hal JaHHbIe CyWeCTBEHHO OTNMYAIOTCA OT 
JaHHbIX AMePHKaHCKHX HcceqOBaTeseH B BOMpoce O pafMOaKTHBHOCTH MeTAa- 
nua. Y Kymmepa u OmMeta MOJApHaA PpalWOaKTHBHOCTb MeTaHa COCTaBJIAIa 
WHub 1—7% oT cpeqHeH MOMAPHOH paWOaKTHBHOCTH MOJYYeHHbIX YIJIeBOJO- 
poyos, y Hac— 29%. 

JIutepaTypHble HM Hallld paHoMeTpHueckHe faHHbIe BPA JIM MOryT ObITb 
OObACHEHI 6e3 MpeAcTaBMeHHH O pocTe MaTepHaJIbHOH WEN, CCIM He WIA OCHOB- 
HOFO, TO BO BCAKOM CJly¥ae JIA MapasiebHOrO MyTH CHHTe3a. BO3MO2%xKHO, 4YTO 
Kosdpunveut 18 y Hac mpeAcTaBAeT U4HCIO MATePHaJIbHbIX Welle, BOSHHKLIAX 
B pesyJIbTaTe llepeqaun Wenv, HavaBlielica c aqcopOuuH MOvIeKyJbI cnupta. O7- 
HaKO J\JId OHO3HAUHOCTH BbIBOJa HeXBaTae€T YTOUHEHHOLO OasaHca AKTHBHOCTH. 
MHbIMH COBaMH, Ha KOOaIbTOBOM KaTaIH3aTOpe HMeIOTCA MaTepHaJIbHble Weuu 
C YHCJIOM 3BeHbeB JO N—l, rye mM — 4YACMO aTOMOB yrsepoyqa B MOuIeKyax 
yIIeEBOJOpOAOB, HW, NOBHAHMOMY, TaK?Ke peaKUHOHHbIe WenH C UYMCIOM MO- 
propenui 18. IIpu Tako TpaKToBKe Kaxkjlad MaTepvayIbHad Uelb ABIAeTCA 
OMHHM 3BCHOM peaKIHOHHOH wenn. 

Paywometpuyeckue JaHHble NOATBEpXaloT NepBoe 3BeHO CXeMbI A. T. Diiqy- 
cau H. J. Semuucxoro, mpefctrapratoulee O6pas0BaHve OKCHMETHJICHOBOTO KOM- 
Ae ee (0 — MomapHan payMoaKTuB- 

e@ cnupta 
HOCTb) JIA Pa3HbIX M Mpouke BCerO OOBACHHTb eAMHCTBOM MeXaHH3Mma O6paso- 
BaHHA Welle C MpAMBIM y4acTHeM OOaBMeHHOrO cCHupTa (HIM KaKHX-TO aKTHB- 
HbIX IIPOAYKTOB ero NpeBpalleHHi) H 6e3 sTOrO yuacTuA. OHaKO 9STOT BbIBO He 
BNOJHE OHOSHAYeH HM HYKaeTCA B JONOIHUTeMbHOM MpoBpepKe. OTMeTHM B 
CBA3H C STHM, 4TO yuacTHe CIMpTa He B HHHUMMpOBaHHH, a B OOpbiBe MaTepu- 
aJIbHBIX Were Moro Obl TaK2%Ke NPUBECTH K pe3ybTaTaM, ONMCaHHbIM Kymme- 
poM H OMMeTOM uM Hamu. 

Bonpeku MHeHMIO aMepWKaHCKHX uccCeqOBaTeel, KaK JaHHbIe yNOMsAHYy- 
TOH paOOTEI, Tak M Hall JaHHble He [alo JOCTATOUHBIX OCHOBaHUL JIA ONpOBep- 
XKCHHA MeCTHJICHOBOH CXeMbI HM NOMepKKU eruspaTalMOHHO-KOHJeHCallHOH- 
HOM CX€MbI, TaK KaK METHJICHOBbIC PpaKaJIbl MOryT YYaCTBOBaTb B HapalllMBa- 
HHM Welw, HHMUMMpOBaHHOH CNMPTOM, WIM OOpasoBbIBaTbcA M3 MOCMe_HerO, 
M cnefyeT elle OKa3aTb, YTO MapaembHoe OOpa3zsoBaHHe yrmeBoAOposoB 6e3 
y¥acTHA BBeeHHOrO CNMpTa He IpoTeKaeT Yepe3s MeTHCHOBbIe payuKanbl. J]e- 
rHpaTauMOHHO-KOHeCHCaMOHHaA CXeMa OOpas0BaHWA YrueBOJOPOAHHIX we- 
Me MpeAcTaplaAeTca HaM OoJlee .BEPOATHOM JIA KaTaJIMsaTOpOB Uu30CHHTe3a 
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naekca. IlocrosuHcTBo OTHOWIeHHA 


—--e 


\1,0;, ThO,), npHHaywexamux K KUCIOTHO-OCHOBHOMY THY H XOpOwo Ka- 
WIHSHPYyrtOuUlHX Jer paTalMOHHble MIPOMecchl, ITO y2xe_OnIJ10 OTMeyYeHO B JIM- 
patype (°). 
Mucrutyt dusnyeckol XHMHu Ilocrynuso 
w MactutTyT opranuueckoH xuHmuu uM. H. J. 3enmHcKoro 5 XI 1955 
Axaflemuu HayK CCCP 


# 
IMTHPOBAHHAA JIMTEPATYPA 


1B. A. Kap xasawH, Yen. xum., 16, 327 (1947). 20. Cropu, H. lormam- 
ux, P. Anwepcon, Cnutes yrmesosopofon 43 OKHCH yruepoga Hu Bogopona, MJ, 1954, 
m 499. 8 J) T. Kummer, H. H. Podgurski et al., J. Am. Chem. Soc., 78; 
92, 564 (1951); J. T. Kummer, P. H. Emmet, J. Am. Chem. Soc., 75, No 21, 5177 
953). 4948. T. QSinye, H. 0. 3enuucxku hi, Mss. AH CCCP, OXH, Ne-2, 289 (1940); 
24, 45 (1942); Ne 4, 190 (1942); A. T. Ditmyec, Yen. xum., 19, Ne 1, 32 (1950). 
A. T. Da myc, Uss. AH CCCP, OXH, Ne 6, 1024 (1953). 
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Jloxaagn AkayemMuu HaykK CCCP 
1956. Tom 108, N: 2 


Yneu-koppecnonjeut AH CCCP A. A. PPHHbBEPL 
u X. MW. PAJIbIEHTEPUEJIb 


O BAMAHHM AHHOHOB BHEWIHEM C®EPbI HA XAPAKTEP 
3AMEWJEHHA BO BHYTPEHHEM C®EPE 
KOMIMVJIEKCHbIX COEJMHEHHH 


Eme p 1915 r. JI. A. Uyraes B cBoelt KnaccuyecKoh paOoTe 0 MeHTaMHHaX Ye- 
TbIPEXBAJICHTHOM naTHHBI ('), MO_YepKHBasA powb HoHa POT* kak OcaqMTeNA B 
tboctbaTHOM MeTOJ[e CHHTe3a, BbICKa3AaJI MBICJIb, YTO CTO BMAHHE, BOSMO2KHO, 
He OFpaHHUMBaeTCAH TOJIbKO 9THM. 

Ha BaxkHyl0 pOJlb BHelHecepHOH cymbaTO-rpymubl B Mpolecce CHHTesa 
Me€HTAMMHOB YeTbIPeXBaJICHTHOM TWIaTHHbl, a Tak»%ke CMelllaHHOrO TekCaMHHa 
cocrasa [Pt(NHs)4En] (SOs)2-H2O* yxasanu MH. HW. Uepuaes u A. H. Pego- 
popa(?). Onu momaraioT, YTO Oes0roBOpouHoe NPMHATHE MpPHHUHa TpaHC-BIK- 
AHHA MpHBOAMT K 3AaBMCHMMOCTH CTOMKOCTH BHYTPHCepHbIX SaMeCTHTeeH OT 
IpHpogbl rpymi, HaxOAWuxca BO BHelIHel ciepe. 

Ycranopsenuaa M. UW. Uepusespim u C. UW. XopyHoKenKoppi (*) Maas cTe- 
MeHb JMCcOouMalMH cMewaHHoro rekcamHHa [Pt(NHs)aEn] (SOs)2, a TaKxe 
cMeluaHHoro neutamuHa [PtEn(NHs)s-Cl]2 (SO4)3s-2H2O Ha HoHbI NOATBepxa- 
eT BbICKasaHHoe UepHaeBbiM mpefctaBseHHe 06 u30upaTeJIbHOM CMOCOOHOCTH 
HOHOB IICHTAMHHOB HW PeKCAMHHOB IIpOUHO CBASbIBATb Cyb*aTo-rpynny (B OTIH- 
que ot NO; u Cl). 

Vs3y4aa cieKTpbl NOrsOWeHHA KOMMJIe€KCHbIX AMMHAKATOB KOOaJIbTa H XPO- 
ma, JluHrapy(*) ycTaHOBHu, YTO B pacTBOpe JIYTeEOCOJIH HMeeT MeCTO PpaBHOBe- 
cue [Co(NHs)6]**+J-=[Co(NHs)]eJ**, pesko cqBHHyTOe B CTOPOHY HoHa 
[Co(NHs)e]J?". 

Takum oOpa30M, B JaHHOM CJIydae HMeeT MeCTO acCOlMHalvA HW C OHOBa- 
JIGHTHBIMH AaHHOHaMH. YCTAaHOBMeHO ObIIO Takx%Ke, YTO MPH OOJIbINOM H3OBITKe 
aHHOHa B paCTBOpe HMeIOTCH HeAHMCCOMMMPOBaHHb!e MOvIeKy Jbl [Co(NHs)g]J 5. 

Bumanue KOHUeHTpalHH HU MpHpoybl BHeWIHecepHOro aHHOHa Ha CKO- 
pocTb peaKUMH 3aMelleHHA BO BHYTpeHHeH cibepe Obli0 ycTaHOBJIeHO 
IInetu u Tay6e (°), u3yuaBuiumMH peakiHio oOmMeHa [Cr(H,O),]**—H,O, 
a Taxxe Tay6e u Ilosu (°), uccneqoBaBluuMu mpeBpauleHue [Co(NH3;);H,O]%* 
B [Co(NHs);SO,]*. Tlocnequue ycraHoBHM, TO cOocTOAHMe paBHOBecuA 
[Co(NH;);H,O}** + SO; =[Co(NH;),SO,]* + H,O He sapucuT or KOHMeHTpa- 
uu uoHa SO; B wWHpoKoM uHTepBase oT 0,02 go 2,6 M. 

AHaM3HpyA 9SKCHEPHMeHTaJIbHble JaHHble, aBTOPbl MPA K BbIBOMaM: 
1) 0 Hamuuuu B TakOH cHCTeMe NposxyKTa accouMaluu BHeUIHecepHoro 
aHHOHa C KOMIeKCHBIM KaTHOHOM [Co(NH;),H,O]SO;’, koroppii mpespamjaerca 
B cysbbaTo-voH mo cxeme [Co(NH;),H,O]SO; = [Co(NHs),;SO,]* +- H,0, 
wu 2) uTO yBejMUeHHe KOHUeHTpawHu uoHa SO{ B paBHOli mepe ycKopser 
Mpouecc saMenleHux BO BHYTpeHHeli ccepe uonoB [Co(NH;); H,O]SO,SO; 
u [Co(NH,),SO,]*, T. e. yckopser u mpotecc mepememenus uona SO; u3 
BHYTpeHHeH ccbepbl BO BHEeIIHIOIO. 


* En — 9THeuquamun. 
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ABTOPpbI HacTouteli craTbu B 1949 r.(”) MbITaIHCb HCHOMb3OBaTb OCO60e BYIH- 
AHUe BHelIHecpepHOH CybPaTO-rpynnbl JWist CHHTe3a CM@LIaHHbIX TeKCaMH- 
HOB coctasa [Pt(C2HsNH2)4(NHs)2|Cla u [Pt(CHsNH2z)a(NHs)2|Cla. B nponec- 
Ce MpOBeJeHHbIX OMbITOB OOHAPyXUJOCb, YTO BMECTO HCKOMBIX CMEIIAHHbIX TeKC- 
AMHHOB OOpasyeTcA KaTHOH rekcamuna [Pt(NHs)6]?*. 

Tak Obl HaliqeH HOBBIli cnoco6 CHHTe3a reKcaMHHoB YeTbIPeXBalleHTHOW 
MaTHHbl, KOTOpbIit CBOAHTCA K CweYIOWUM OMepaluam: 1) yelicrBue ammna- 
‘Ka H OO/IbUIOrO H3ObITKa CybchaTa aMMOHHA Ha comb [PtlaCle]Cle, rye 1 = 
= CsHsNHe; 2) pacrsopenue o6pasyiomeroca cmellaHHoro xslopocyubpata 
rexcamuna [Pt(NHs)6]Cl,.. (SOs), B KOHUeHTpHpoBaHHoM pactBope NaOH 


H ocaxKyeHHe vona SO; paccuuTaHHbIM KOomMYecTBOM BaCle; 3) jo6aBue- 
HHe K @usbTpatTy nocae oTJeeHuA BbINaBUero BaSO« u36nITKa COmAHOM KH- 
CJIOTEI. 

B pesybrate, KaK ObIIO MOKa3saHO, OOpasyeTcA reKCaMHHXOpHA cocTa- 
Ba [Pt(NHs)e]Cla-H20. 

C Tex nop 9Ta peaks, Npeycrapasiowlad MHTepec He TO/bKO C Mpenapa- 
THBHOH, TOUKH 3peHHA, NOsBeprasacb asbHeHWeMy H3yYeHHIO C IeJIbIO BbISIC- 
HeHHA e€€ MeXaHH3Ma. 

Bpiio ycTaHOBseHO, ITO: 

1) Hon [PtmzCle]?*, rage m= CHsNHz, pearupyer ananoruyHo UOHY 
[PtlaCle]?*. 

2) CmemaHHble TeTpaMHHb! oOmel dopmysn [Ptmy_x ax ClelCle (rae a = 
=NHs) pearupyior TakxKe IpH yCOBHH, ec x MeHAeTCA B MIpesenax or | po 3. 

Muaye ropops, Quid NOMyYeHHA TeKCaMHHa JOCTATOUHO, UTOObI BO BHYTpPeH- 
Hel ccbepe CMellaHHOTO reKCaMHHa HaXOWUsaCbh XOTA Obl OHA MOVIeEKysa MeTHI- 
aMHHa. 

3) Comb Tpo [Pt(NHs)aCle]Cle, Koropaa reneTuyeckH 6MxKe K COU 
[Pt(NHs),ICl,, mpH Tex xe ycnOBNAX OOpaOoTKH reKcaMuHa He Jer. 

IIpu B3anmMojelicTBuu comm Tpo c aMMvakoM B MpucyTcTBHH OombuUOrO H3- 
ObITKa CyibiaTa aMMOHHA OOpa3syeTca TuApOKcoMeHTaMHHCybat, KOTOpbIH 
yKa3aHHbIM BBIIe CHOCOGOM MOxKeT ObITh TepepeyeH B COOTBETCTBYIOWIHH 
XJIOpHy. 

4) B mpouecce ynoMaAHyToro CHHTe€3a HM€E€T MECTO YACTHUHOE OMBIJICHHE BHY- 
TpHcepHO CBA3aHHbIX MOJICKyJ STHNAaMHHa JO AMMHaKa, OCTAaIOMleroca B CBA- 
3H C llwaTHHOH, HM 9THMOBOrO crupTa (8). 

Jlanee, Mbl XOT@IH yCTaHOBHTb, B KaKOM Mepe OMMCaHHad peakuua oOyc- 
JIOBNeHA CHeWHPUIHOCTHIO cysbipaTorpynnyl. 


B cBa3u C STHM ObIs10 pelieHO 3aMeHHTb HOH SO; uoHom PO? . Ec 6p! 3To 
yanocb, TO CHHTe€3 TeEKCAMHHOB 3aMeTHO yIIpOcTHca Obl, TAK KaK MO2KHO OBI- 


IO Obl UCKIIOUHTh JOBObHO XONOTMMBY!IO ONepaluio yaneHua uoHa SO; 
up nomomu BaCle. 

Pe3ysbTaTbI MOMbITKH 3€MeCHHTb HOH SO2- vonom PO? u onuchiBaioTca B 
WaHHOoH cTaTbe. 

Cxema CHHTe3a B ONMCaHHbIX HWKe cuyuadX Oblia TakoBa. Hapecka ucxo]- 
HOrO TeTpaMuHa (~1 r) o6paOaTbIBanacb pacTtBopom 2,5—3 r (NHa)2-HPOs 
B10 Ma Bogpt u 10 Ma KOHUeHTpupoBaHHoro pactBopa NHs. Cmecb kuma- 
TuaCb B TeyeHve 0,5—1 aca Ha rouvioM orHe, a 3aTeM 2—3 aca HarpeBasacb 
Ha BOJAHOH Gane. Ilepuoquuecku yepes KaxKsble Nouaca WOOaBANOCh 5—7 MI 
KOHI[CHTPpHpOBaHHOrO pacTBopa aMMuaka. B pesysbTaTe Tako OOpaboTKu OCOpa- 
Z0BbIBaJICA OesbIM OCaOK, KOTOPbIM Mocse OTAeIeHHA OT MATOUHHKa JlerKO pac- 
TBOPAJICA B HECKONBKMX KallIAX pacTBopa couMHOM KucuOTHI. [lonyyeHHbI pac- 
TBOP Tlocme OOaBJICHUA H3ObITKa KOHUCHTPHPOBAaHHOH CONAHOH KHCJOTHI BbIe- 
na Cerbii Kpuctanmuyeckui ocagoK. I]pompirpili cnupTom u sdpupom ocafoK 
MOBeprancaA aHau3y. 

Oxa3aul0cb, TO pW HCHOMb3OBAHHH B KaveCTBe HCXOJHOFO TeTpaMuHa COJIM 
[po [Pt(NHs)sCle]Cle B yKasaHHBIX yCNOBHAX BbifedneTcA cob Uyraesa 
[Pt(NHs)sCl]Cls. Barxoy 0,6 r. 
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TIpuBoquM JaHHble’ aHasv3a MpemapaToB, MOJYYeHHbIX pH TpOeKPaTHOM | 


MOBTOPCHHH CHHT€3a. 
Halineno %: Pt 1) 46,45; 2) 46,40; 3) 46,41; 4) 45,96; Cl 1) 33,75; 4) 33,84 
[Pt(NHs);Cl]Cl5. Baranceno %: Pt 46,24; : Cl 33,60 


Bemecrso np Bsaumogelictaun c KJ qapano xapaktepHbid rpaduTooopasHblii 
ocayox [Pt(NHs)aJ2]lJ2, a mpu gelicrauu NaOH wa OTHOCHTeIbHO KOHICHTPH- 


pOBaHHbI pacTBOp BbIJeIAICA XapakTepHbIM OCAOK MKeJITOO UBeTa NO ypaB- — 


Heuvio [Pt(NHs)sCl]Cls + NaOH [Pt(NHs)s4NH,Cl]Cl2 + NaCl 5 H20. 

IIpu yelicrsun xe cmecu NHs wu (NHa)2HPOs« Ha MeTusaMHHOBLI aHasor 
comu [po [PtmaCle]Cle, necmoTpa Ha QWIMTeJIbHOe BpeMA peakUHH, MbI He CMOr- 
JIM BbIJCIHTb TaKOe KOJIMYeECTBO BeINeCTBA, KOTOPOe ObINO Obl FOCTATOUHO AWA 
aHasIH3a. 

Takum o6pa30M, yxKe Ha 3THX JBYX TeTPaMHHaX OTMeYaeTCA Pe3KOe OTVIH- 
uve B JelicTBuH HOHOB PO; u SO; . 

JlelicrBuTesbHO, MPH UCHOb30BaHHH B KauecTBe HCXOZHOrTO MpoyKTa 
commu Tpo mpl monyauin pa3Hble NpOyKTbl — COOTBETCTBEHHO, XJIOPMeHTaMHH 
MW PHApOKCOMeHTaMHH, MpwyeM B OOOHX CHyyaAxX peakUMM MpoTeKamM C H0Jb- 
WOH JIerKOCTbW. 

B cayyae MeTHaMHHOBOrO aHasora comu po, KOTOpbIHM B IIpHCyTCTBHM MO- 


Ha SO? c Gompuloli merKocTbio OOpasyet von [Pt(NHs)6]**, npu ucnomb30Ba- 


Huu HOoHa POS Bce mepexOqUT B pacTBOp, 43 KOTOPOrO, KaK y2Ke ObIJIO OTMe- 
yeHO, HWYero He BbIJeAeTCA. 


B3aumojelicraue cMelaHHbIxX TeTpamuHoB c NHs B npucytcrsum vona PO; 


IIPHBOAUT K OOpa3s0BaHHIo MPOAYKTOB, aHaJIM3bI KOTOPbIX yKa3bIBasIH Ha O6pa30o- — 


BaHwe cMeceli U3 MeHTaMHHa HM TeKcaMHHa. 

' TIpw qoOapnenuu ammuaka umu NaOH xk pacrBopy nomyyeHHbIxX NMpOyKTOB 
OcaxKaJiCA XapakTepHbI OCaqOK %XKeITOrO UBeTa, B KOTOPOM TO JaHHbIM aHaju- 
3a HM CBOMCTBaM JerkO ObIN0 y3HaTb amMuyoxnoptetpamuH [Pt(NHs)sNHeClJCle. 

Vutepecuo, 4TO BbIXOA TBepAOH cbasbl 3aMeTHO HapacTaeT pH Mepexoye OT 
[PtmsaCl2]Cle (0,17 r) x [PtmeaeCle]Cle (0,35 r) u ganee k [PtmasCle]Cle 
(0,48 r) mpH pacgete Ha | r ucxoqHOrO TeTpaMuHa. 

QTO 3aKOHOMepHO ykKslayqbIBaeTCA B px _c TeTpamunamu [PtmaCle]Cle u 
[PtasCl2]Cl2, B nepBom 43 KOTOpbIX BbIXOA TRepAOM cbasbl Np Tex 2%Ke yCNOBHAX 
HHUTOMKHO Mas, a BO BTOPOM paBeH 0,6 r. 

TObKO OHH pa3 HaM yaOCb NOMYYHTb YHCTHI TeKcaMHH C OYeHb HeEOOJIb- 
IMM BbIXOJOM “IPH HCHOb30BaHuU TeTpamuna [PtmsaCle]Cle. 

PesioMupys, MOXKHO CKa3aTb, ITO Hall SKCMepHMeHTAaIbHbIe JaHHbIe, BO- 
Ne€pBbIX, elle pas NOMYEPKHBAWT BMAHHE BHeIHeCepHbIX AHHOHOB Ha Teue- 
He peaKUwi 3aMelleHHA BO BHYTpeHHeH cibepe KOMMJIeKCHOrO KaTHOHa, U 
BO-BTOPbIX, UTO MOM BNMAHHEM Pa3JIMYHbIX BHeWHeCdepHbIX AHHOHOB MOryT 
BOSHHKaTb Pa3sJHUHBIeC MpOAyKTHI 3aMelljenusa. 


Tlocrynuno 
31 X 1955 


WHTHPOBAHHAS JIATEPATYPA 
J. A. Uy 
H 
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Hokaayn AkagemMun nayr CCCP, 
1956. Tom 108, Ne 2 


XHMHA 
Bb. JOFAMKWH u HW. TYTOPCKHH 


K BOMPOCY O MEXAHH3ME JIEMCTBUA YCKOPHTEJIEM 
BYJIKAHH3ALLMH. 
B3AHMOJEMCTBHE MEPKAITOBEH30THA3OJIA C CEPOM 


(IIpedcmasreno axkademukom A, A. Baaanduneim 4 XI 1955) 


HiccneqoBanve peakUHH cepbl C MepKanTOOeH30THa300M (KalITaKc, MBT) 
[peACTaBAeT OOWIbIIOH HHTepec C TOUKH 3peHHA BbIACHeEHHA MeXaHH3Ma Jeii- 
TBHA NocweqHerO Kak yYCKOpuTenA ByIKaHH3auHH. Hamu u3syyanacb peakuua 
gauMojelicraua MBT c sementapHoii cepoit B pacnuaBe u B Cpese pacTBopH- 
eyleH — Ba3eIMHOBOrO Macyla HM KCHJIONa. 3a XOJOM peakKUMH HaOoqanu m0 
bijeeHHIo H2S, koropplli yqanaicA U3 peaKIHOHHOH cpeybl HeMpepbiBHbIM 
PpOAyBaHHeM a30Ta HW MOrowlaica pacrBopom CdCle. 
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0 0 O2m S04 Q6 monfn 
cf 4 cek-10" te ee 
Pue, 4 Pue. 2 
uc. 1. Kuneruka Bbiqenenua HeS pu HarpeBannn cepbl 4 MBT npu pa3smHuHbIx TemlepaTypax 


B cpefle Ba3eJJHHOBOrO MacJa 
Hc. 2, 3aBHCHMOCTb CKOPOCTH peakILHH BbIZeeHHA H2S oT KOMNeHTPaHH cepbI Cg H MBT (Cust) 


Ha puc. | npegqcraBneHa KHHeTHKa BbiqenmeHHa HeS mpu HarpeBaHuu cmecH 
cpeyle Ba3eIMHOBOrO Macia, NpHueM KOHUeHTpauun MBT u cepbi cocrassanu, 
JOTBETCTBEHHO, 0,06 Moub/a Hu 0,655 r-aToM/a, ITO COOTHOIMeHHE HM KOHUeHTpa- 
MA PearupY!OULHX BelleCTB COOTBETCTBYIOT TEM, KOTOPbI€ HMeIOT MeCTO IPH 
VIKaHH3auuHH Kayyyka. Kak BuO, peakuua oTWenMeHHA HeS B yKa3aHHbIx 
CIOBHAX IIpOTeKaeT C HOCTOAHHOM CKOPOCTbIO, YTO MOKET OLITb OObACHEHO 
>CbMa H@3HAUHTeJIbHbIM H3MCHCHHEM KOHUCHTpalluH pearupylolwHx BeLLecTB 
2 BCe BpeMaA peakuuu (B TeyeHHe 10 ac. mpH 140° pearupyeT nub 1,5% OT 
3emeHHoro MBT). Kuuetuka sBpiyjenmenua HeS uz paciasa MBT wu ceppi npu 
10° mpakTH4eCKH COBMayqaeT C KHHETHKOM peakUlMH B pacTBope (cm. pue. 1). 
eMlepaTypHaA 3aBHCHMOCTb KHHe€THYCCKHX KOHCTAHT MIPMBOAUT K BbIpaKeHHlO 
= 3,54. 1010¢33500/RT | 

AHasIOrHYHO TpoTeKaeT Mpoulecc B cpeyle KCHMONa IpH TeMMepaType Kune- 
iA tlocuiequero (138°). OTrmuyne cOcTOMT JIMLIb B TOM, 4TO HabvlOsaeTCA 
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HEKOTOPbIM H3ObITOK BbIeTAIOMeroca H2S no cpapuenmio c pearupyromum MBT. 
Mexjy TeM, KOHTPOJbHbIe OMIT NOKasaNH, FTO UPH yKa3aHHbIx Teme 
TYPHbIX YCOBHAX HM cepa, HU MBT noposHb He pearupytor C KCHJIOIOM. OT: 
pbIB BOLOPO/a OT MOMEKYuIbI NOC TeAHETO HMeeT MECTO JIHUUb TPH COBMeCTHOM JfeH- 
cru ceppl u MBT, T. e. B pesyubTaTe peak C TEM IPOMCKYTOTHBIMH CO- 
eUHeHUAMM (CBOOOJHEIMH paquKaulaMH), KOTOpbIe o6pa3yloTcA IIpH B3aHMoOjeH= 
crBuM ceppl H MBT. 
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250- 300 550 pt “200 500 JDO a1ge 
A —— A————— 
Puc. 3 Puce. 4 
Puc. 3. CnekTpb! normomeHua AuOeHsoTHa30mNIZHCyILbuga (1) H MpoxyKTOB MpeBpallenuAa 


MBT (2) 


Puc. 4. CnextTpbl noriomjeHua npofyKta npespanjenua MBT, uspseyenHoro NaOH mocae peak- 
IuH c cepoH: / — B CMecH c Kay¥yKOM; 2— B pacmwaBe ‘ 


Ha puc. 2 MpHBeqeHbl JaHHble, XapakTepH3ylollue H3MeHeHHe CKOpOCcTH 

v BbyjeneHia HeS mpv u3MeHeHHH KOHUeHTpalMu pearupyromux BemecTs. Hs 
39TUX JaHHbIX BUJHO, YTO CKOPOCTb peaKUMH JIMHEMHO BO3pacTaeT NpH yBeJIH- 
' - Y@HHH OOBEMHOM KOHUCHTpallu Cepbl U 

MBT. Ognaxko otuoweune t/C, rye C — 
KOHUCHTpalua, Mp MOBbINeHHH KOH- 
paren iE uentpauuH MBT  sospactaer (cM. 


Ta6nuna 1 


KonueHTpanua FouueHTpauHa 
MBT B Moa/a S B r-aToM/a 


Bcex?- 10° Ta6. 1), a MPH MOBbILICHHH KOHIeHT- 


pauwu cepbl Nayaer. TlocneqHee ABJIC- 


0,0318 13,4 HH€ MOKeT. ObITb OObACHEHO TEM, 4TO 
0,0655 tls cepa B pe€aKUMOHHBIX yCJIOBHAX NOrso- 
0,06 Saat at maeT SH-paqukambl, o6pasya coequne- 


Hua Tuna HS—S,—SH('). C ysemun- 
YeHHEM KOHIeHTpalluu cepbi (BbILe He- 
0,0595 8,3 KOTOpOrO Tipeyesa) BOSpacTaeT KoOsuYe- 
0,119 0,0655 13,0 CTBO yJep2KuBaembIx SH-rpynn. 
0,179 11,3 Kunetuka Bblgjemenun HeS B cHub- 
HOM CTeMeHH YCKOpHeTCA BBeJeHHeEM B 
peakUMOHHY!0 CMeCb CTeaPHHOBOM KHCJOTHI (AKTHBATOP Npouecca By KaHH3salNH) 
M MOJIHOCTbIO NOfaBaAeTca OKuCaMH a30Ta. TlocmeqHul dakT MOxKeT paccmatT- 
PHBaTbCA B KayecTBe KOCBEHHOrO yKa3aHHA Ha palWKaJbHbIii MeXaHH3M B3a- 
yumojelicTBua ceppr H MBT. 

B pesynbTaTe peakWHH MepKanTOOeH30THa3s0N1 NpeBpalilaercA B MOAWCYJb- 
(buy, avleMeHTapHoro coctaBa: C 37,94%, S 52,5%; N 6,05% uH 2,69%, urto 
COOTBETCTBYeT B cCpeqHeM copmyuvie 
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T. mu. (c pasnoxennem) ~130°. Cnexrp norsomennsa * (em. puc. 3) momH- 
yAbpuya UMeeT MaKCHMyM B OOsacTH 330 Mp, XapaKTepHbIit Ja JIMHeHHBIX 
ommcyrbpuyos (*). Tak Kak NouucysbpugLI pH Temnepatype 140° mogBepra- 
ITCH JHCIPONOPUMOHHpOBaHHW (*), TO MPHBeeHHbIe aHAHTHUeCKHe JaHHble, 
GeBUHO, XAaPakTepH3yIOT CpeAHHH COCTAaB TOJIMCYJIbpUAOB C TepeMeHHbIM KO- 
WUCCTBOM aTOMOB Cepbl B MOJIHCYbPHAHOM MOCTHKe. 

IIpu HarpeBanuu cepbl HM KallTakca B 3alaadHHBIxX aMnyax mpu 140° o6paso- 
aHHA CepOBOoposa He yaocb OOHapyxuTb. M3 storo cefyeT,yTO paBHoBecue 
€akUHH B COOTBETCTBHH C ypaBHeHHem 


N N N 
vaS GN A ies 
2CeHa C—SH + Ss=>C.Hy C—S—S,—S—C CoHa + HS + Sy 
é ated Tee 


apakTepH3yeTca HHYTOKHOH KOHWeHTpalMeli HeS u mpouecc c 3aMeTHbIM BBI- 
eJIGHHeEM CepoOBOJopoya HaOmOMaeTCA TOJIbKO B ONHCAaHHBbIX BbIILe YCOBHAX 
PH NOCTOAHHOM yjJlasIeHHH ero 43 cibepbl peakUuH. 

B 3anasdHHblxX aMIlysax B pactiaBe peakuna Mexyy MBT u cepolt npuBogut: 
) K OOMeHY Cepbl B CyIb*ruzpusbHoH rpymne (*); 6) kK o6pas0BaHHto NosmHcyb- 
Hla, cofepxKaero Oonee 42,9% ceppr**. Sror nomucyabpuy usBseKaeTca 
3 peaKUHOHHOH CMeCcH BOJHBIM pacTBopoM NaOH ua xosogy, uTo cBuyeTeJIb- 
TByeT O HaJIHYHH B HEM CyJbrHApHbHOK rpynnpl. CnekTp nowyyeHHOrO Be-: 
[eCTBa COJepxKHT MAKCHMYyM B OGOslacTH 330 Mp, BIpOYeM, BbIPaKeHHbIM HeJO- 
TaTOUHO YeTKO (CM. pH. 4). 

AHaJIOrH4HOe BeIIeCTBO ObIWIO H3BJIEYeHO H3 CMeCH HaTypasIbHbIM Kayu4yk, 
epa u MBT nocae ByKaHH3aluH JaHHOH cMecu B Mpeccy. CoyepxKanue ceppi 
“3TOM TomHcyabduge Gosmee 50,2% ; MaKCHMyM B OOacTH 330 Mp BbIpaxKeH JO- 
TATOUHO YeTKO. 

TakuM o06pa30M, MpOMex*KYTOUHBIM COeMHeHHeM, OOpa3syIOUIMMCA IPH B3a- 
MojeficrBuH ceppl H MBT B ycnOBHAX BYMKaHH3allHH, ABJIACTCA NOMCY buy 


OCTaBa 
N 


WoT 
GH CES, H. 
aS - A 


TlomyyeHHble 3KCHepHMeHTaJIbHbIe JAHHbIC MOSBOMAIOT BbICKa3aTb HEKOTOPbIe 
oo6paxKeHua 10 MexaHu3my JeHcrBua MBT B KatectTBe yCKOpuTenA BY JIKAaHH3a- 
uu. Duwiep wu pA Apyrux uccweyopaTeneH (°) BbICKasaIH NpeAnooRKeHHe 

TOM, 4TO OCHOBHOM peakiueli ByJIKaHu3aluu ABJAeTCA OOpasoBaHue H,S 
B pesyJIbTaTe B3aMMOfelCTBHA Cepbl C Kay4yYKOM HJM ycKopHiTeseM), KOTO- 
bili 3aTeM IIPHCOeAMHAeTCA K KayuyKy C OOpasOBaHHeM CyJIbiruAPHJIbHbIX 
PYM, OKUCJAIONIUXCA B MOCMeLYIOWeM B MCYMbPUHbIe HIM TNOsMCYIbPUHbIe 
MOCTHKH» M@XKY MOJICKYJAPHbIMA WenamMu KayyyKa. IIpu stom Onumwep mper- 
OjlaraeT WenHOH MexaHu3M 93TOH peakuuu. IlomyyeHHbIe HaMH pe3yJIbTaTbl 
axOJATCA B MpOTHBOpeyHU c 3THM Tipeqnooxwenvem. Kak BHAHO H3 TIpuBe- 
eHHOrO BBIMe KHHeTHYeCKOrO ypaBHeHUa, 9HeprHA akTMBallMu OOpa3s0BaHHA 
12S B pe3ybTaTe B3AHMOJeHCTBHA CepbI H MBT coctapaset 33500 Kkan/Moub, 
pHOmmKascb K S9HeprHu aKTHBalMN Npowecca ByKaHHsaluN Oe3 YCKOpHTEe- 
a (U = 35500 kan/Monb), H 3HAYHTeEIbHO IIpeBOCXOJUT KarxKyUlyloca 9HeprHio 


* Cnextpbl cHumManucp P. IJ. Escturueesof, 3a 4TO aBTOpbl MpHHocaT ef Onaromap- 


OCTb. 
_** Tlonucybul uspsiekaetca pactsopom NaOH smecte c Hen3menupim MBT; Tak Kak 


agmesleHHe 9JTHX BeEWLeCTB He MpefcTaBAAeTCA BO3MOXKHbIM, TO MpHBexeHHOe BbIlle cosep- 
‘aHHe CePbl OTHOCHTCA K cocTaBy cMecH. Cogep»kaHHe Cepbl B CaMOM TIO/IHCyJIbpHuze, O4e- 
HHO, CyMlecTBeHHO Oombile, OTrcyTcTBHe CBOOOAHOH cCepbl B MpemapaTe KOHTPOJIHPOBaJIOCh 
eaxunelt Dapcua-Pepnanzec (5). 
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aKTHBauMu BYyWKaHv3auuH B mMpucytcrBHH MBT (U = 20900 KaJt/MOJb) 
Taka BbICOKad SHepruA aKTHBalHH Mmpowecca OOycNOBIMBaeT KpalinHe Mef: 
JIeHHOe ero NpoTeKaHHe, HU MOsTOMYy OOpa3zoBaHue HeS He MOxKeT paccMaTpHBaTb 
CH B KayeCTBe OCHOBHOTO ABJICHHA BYJIKaHW3alluH. : 

Ham mpeyctaBsetca Oomee BepOATHOH cileqyollad CXeMa B3aMMOJeHCTBHA 
ceppl c MBT B ycnoBuax ByIKaHH3alHu: 


N N . 
\ as * * 
CoH” Ne__ s+ s, Nei C2 sts 
, hia a ee 
S S 
: \ 
\ #e 
cue C—S,H +Ss—x: 
. silo 


Ora cXeMa NOTBepxaeTch OOHapyKeHveM B pearupyromlei cHcTemMe NOJMCY Jib 
una MBT *. Oppext BynKaHusauMH B OCCHOBHOM OnpeqenseTCA Bea 
pian. 
C 
Hi 
S 


. 


NeHicTBve KOTOPOrO B yCOBHAX BYKaHH3aluu PpacCMOTpeHO Hamu paHee (6). 


CTBHeM Kay4yKa C CepHbIMM Onpasukanamu S*" uw paqukasloM C,H, —Si 


Mockoscxuit HHCTHTYT TOHKOM XHMHYeCKOH TeXHONOrHH Tloerymus0 
uM. M. B. Jlomonocosa 3 XI 1955 


UMTHPOBAHHASA JIMTEPATYPA 


1F. Feh ér, Angew. Chem., 67, 337 (1955); R. Bacon, R. Fanelli, J. Am. Chem. 
Soc., 65, 639 (1943). 2H. P, Koch, J. Chem. Soc., 387 (1949). ®G. Bloom 
field, J. Chem. Soc., 1549 (1947). *T.A. B aox, E.A.Toa yOxosa,TI. Tl. Mu 
Ka y X HH, JIAH, 90, 201 (1953); E. H. Cypbauoe a, JAH, 98, 229 (1954). °" He Gale 
cia-Fernandez, Bull. Soc. Chim. Fr., 594 (1947). ®H. Fishe r, Ind. Eng. Chem., 
31, 1381 (1939); HW. T. Ta PeHueHKoO, Jlerk. npom., 3, 24 (1955). 7C. W. Bedfor d,. 
L. B. Sebrell, Ind, Eng. Chem., 14, 25 (1922). 8 5. JloragxKxun, B. Cenwxros 


Ba HMp., Kona. xypn., 17, 215 (1955); TAH, 92, 61 (1953). 


* O6pasoBanne NOWMCyJIbpuna B KauecTBe MPOM@XYTOYHOO MpoykTa MpH peakuuw 
MBT c cepof npegnonaraetca B pa6ote (7). 
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Jorsaagn Aragemun Hayr CCCP 
1956. Tom 108, N 2 


XHMH 4 


HW. B. KPOTOB 


TEPMOYCTOMYUMBAA PASHOBUJHOCTb PUAPOOKHCH AJIOMHHHS 


(IIpedcmasazeno akademuxom I. I. VY pasoeem 17 X 1955) 


TloqpoOnoe usyyenve pasIMYHbIX TuApaTOB riMHOseMa GpIN0 OCYyIecTBJICHO 
AOBobHO AaBHO H. C. Kypnakospm u I. P. Ypasospim ('). ABropsi noKxa3au, 
4TO Ha KPHBOH HarpeBaHiA KpHCTaJMYeCKOrO HCKYCCTBeEHHOPO rufpata riHHO- 
S€Ma HMCIOTCH OCTAHOBKH, OTBeUAIOWHe JBYM TMpaTHbIM c—bopMaM rHHO3eMa, 
BCTPevaioulHMCA B MpHpose: TpexBoqHOMy rufpaTy —rufpaprusauty u of- 
HOBOJHOMY — J\Macnopy. ; 

B cnpapounnke Mennopa (?) yKa3piBaetcs, 4TO CyIeCTBYIOT TpH rvypata 
OKHCH aJIOMHHHA: uacnop AleOs-H2O, O6oKxcur AleOs-2H2O u rnécut 
AlzO3-3H2O. Cymecrsopanne G6okcuTa HeKoTOpbiMH aBTOpaMH oOclapHBaet- 
ca. B mpHpofHbix ycOBHAX, B TpelliHHaX B JOMOMHTE ObIIO OGHApyKeHO co- 
equHenHe Al2Os-4H2O. Hexoropbie aBropbi IpusHaioT cyulecTBOBaHHe reKca- 
ruypata, T. e. AlzOs-6H20. 

3. A. Bepecrnepa, T. A. Kopeyxaa u B. A. Kapruu(’) ycranopuau, 4To 
CBEXKCIPHTOTOBJICHHadA H3 BOJHbIX paCTBOPOB XJOPHCTOFO asIOMHHUA MH aMMHa- 
Ka IIpH KOMHaTHOH TeMepaType THApOOKHcb aJIOMMHHA: uMeeT amopcHyro 
CIpyKTypy; pH CTapeHHH TuApOOKHcb aJIOMHHHA B KOHUe KOHIOB mpuobpe- 
TaeT CTpyKTypy KpHcTaoB rMApapruanuta (ru6cutTa). 

Mmenux, Mate, IIperrp u Teituep (4) ormeyatwr, To ocaxeHHad 43 KuC- 
OW cpefbl THAPpOOKHCb aJIIOMHHHA ABJAeTCA aMOpdHOH, a OcaxKeHHaA U3 
IeEOUHOH cpesbl — KpHcTasMyeckoH. 

Boo6uje Bormpoc 0 tbopMax, ycNOBHAX OOpa3s0BaHUA HM CyLeCTBOBaHNA THJ- 
POOKHCH aJIIOMHHHA ABNAeTCH He MpOCTbIM; STOT BOMpOc OTYACTH ycOKHAeT- 
cA OTCYTCTBHEM OOMeCNpHHATOM HOMeHKATYpbI JIA pasHUHbIX opm ruppo- 
OKMCH aJIIOMHHHA. 

B HefaBHO OnyOMKOBaHHBIX paOoTax ye-boepa, PoptynHa u Crerrepya 
(5,6) TIPHBOJATCA BCe CYMIECTBYIOMMe Ha3BaHHA JIA pa3sHUHBIX (OPM FHApPOOKH- 
CH aJIIOMHHHA, J[eTaJIbHO paCCMaTPpHBaeTCA MeXaHH3M HX JerufpaTauuu u UpH- 
BOAHTCA HOBeHIad JIMTepaTypa, KacalollaAcHd TuApaTHbIx dopM OKHCcH asio- 
mMuHuA. Ho qanHpmm Jle-Boepa, Poptynua u Crerrepya OObINHO pH Temmepaty- 
pax Bbllle 500° umMeeTca TOJIbKO NpakTH¥eCKH Oe3BOHaA OKHCb aJIIOMHHHA. 

V3yyaBliulica HaMM MpelapaT ruspaTa OKHCH aJIOMHHUA MpHroToOBssACA 
IPHJHBaHHeM IIpH KOMHaTHOHM TeMlepaType K BOAHOMY pacTBOpy cepHOKHcJIO- 
rO aJIOMMHHA HeOOMbUIOrO H3ObITKa BOJHOTO pacTBOpa aMMMaka. B 3TOM Culy- 
qae, 110 JMTepaTypHbIM JaHHbIM (°), OJKeH NOMYINTECA Oaliepur. Tlonyuennpit 
\caOK TH]POOKHCH aJIOMMHHA MpOMbIBaJICA J[ECTHJJIMpOBaHHOM BOOM eKaH- 
rave JO HCYe3HOBeHHA peaKIHH Ha cybdaT-Hon. Ogna nopuusa (A) nousy- 
JCHHOH THJPOOKHCH aJIOMHHHA CHadasia BbICYWMBaach Ha BO3Ayxe pH KOM- 
HATHOM TeMiepaType H 3aTeM B TeyeHve | rofa B 9KCHKaTOpe Hay XJOPHCTHIM 
KabuvemM. [lonyyenublii MpeliapaT uMes 0 BUY KpHcTaJMMYeCKOe CTPOCHHE, 
A KPYMMHKM e€FO OTIMYAIHCb YpesBblYaHHO OoOMbWOH TBeEpLOcTbIo, UTO OOHapy- 
KUBAIOCb IPH pacTHpaHHu Mpelapata B cTyMKe. 

Jipyraa nopuua (Bb) nonyyeHHOH THApOOKHCH aJOMHHMA CHayaa BBbICy- 
UMBalacb Ha BO3qyxe pu 60° u 3aTeM BbI,ep%KHBaslacb B TeyeHHe | rosa B 
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9KcHKaTOpe Ha XJIOPHCTbIM KaJIbILMeM. Tlonysenupili Mpetiapat m0 BHAy He HMedI 
KPHCTaJNMYeECKOrO CTPOeHHA M serKO paccbillancA B NOpOwoK Ip pacTHpa- 
HHH MedKy NWasbilaMu. 
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Puc. 1. O6pasey A THApooKHcH aIOMHHHA (BbICyYWIMBaICA NpH 
KOMHaTHOH TeMnepatype H fBbIepxKuBanca 1 rox B SKCHKaTOpe) 
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Puc. 2. O6pasey B rugpooxncu amiomnnusa (BbicyumMBaicaA mpH ‘60° H 
‘ BbIJep2KHBaica 1 rox B 9KCHKaTope) 


C o60nx o6pa3iloB MpenapatTa Mbl CHAM TepMorpaMmMBl (”), IpHMeHAA OObI4- 
HO HaBecky OKOJIO 6 r MW CKOpocTb HarpeBaHua OKONIO 10°/mun. I]pu yKasaHHblx 
BeHUMHE HABeECKH MW CKOPOCTH HarpeBaHHA B HHTepBasle Temnepatyp 80—250°, 
Kak IIpaBHO, HaOsoJanacb HepaBHOMepHOCTb XOJa Mpowecca MernApaTaunn. 
IIpu MeHbilel Hapecke H TOM Ke CKOpOCTH HarpeBaHHA B HHTepBase TemMepa- 
typ 80—250° orcytcTBoBala HepaBHOMepHOCTb XOfla Mpowecca JernApaTauun. 

O6ujee cosepxKanve BOLI B OOpasile THAPOOKHCH aHOMHHUA OMpeemAMOCb 
“TlO noTepe Beca OOpasila B pesybTaTe NpoKanMBaHHA Tipu 1200° jo nocrosHHOrO 
Beca. 
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Ha puc. 1 uw 2 janpi kpuBpie mpsamoli uv Audbdbepenunanbuéi 3anucu Temme- 
ITYPbI AA OOpasyoB A u B ruypata oKuch asoMMHHA. 

Tl onpefenenua cojepxKaHHA BOLI B OOpasile THApOOKHcH aIOMHHHA, 
IPpeTOM AO sajjaHHOM TeMMepaTypbI, MPOMSBOAHNOCH CIlelMaIbHO CHsTHE Tep- 
OrpaMMbI JO 9TOH 3aaHHO TeMMepaTypbl Cc MoceLyIOUuM. opesenenuem 
ep2xKaHHA B OOpasue BUAarH. . 

CnelvaJIbHbIX OMBbITOB TO JJIMTeIbBHOMY MHOrOUACOBOMY BBIep2KUBaHHI0 06- 
A3ILOB THAPOOKHCH aJIOMHHHA Ip 3ajaHHbIxX TeMMepatTypax C WeJIbIO ycTaHo- 
ICHHA COCTaBa PpaBHOBeCHbIX MpOyKTOB JerufpaTalun, OTBedaIONIMX STHM 
MilepaTypaM, HaMH He IpOv3BOANNOCb; 3TO HAMeYEHO CileaTb B JaIbHeLimeM. 

Kak BuHO H3 puce. | u 2, XapakTep MpoueccoB JeruApaTaunH oOpasoB 
u B rugpooKvcn aJOMHHHA BecbMa pa3sHueH. OOpasuni A u B cumbuo orT- 
WaroTrcd [pyr OT Apyra WH MO HCXOAHOMY cOepxKaHHio BATH B HUX (6,75 u 
5 H2O ua Al,O3, cooTBeTcTBeHHO), HO cOcTaBy IpOMeKYTOUHBIX MpOyKTOB 
THpaTaluu WM MO cOCTaBY KOHeUHBIX MpOAyYKTOB JeruApaTaluu pH Harpe- 
AHHH TpHOWH3suTeIbHO Zo 800° (2 u 0,6 H,O ua Al,O3, cooTBeTcTBeHHO). 

Ha pue. | noKa3aHbl rpaHHIbl CyHIECTBOBaHHA pa3sHUHbIX MpOMeKYTOUHDIX 
JOLYKTOB JlerHApatTayuu oOpasua A ruApOOKHCH aJIOMHHHA B YCJIOBHAX TeEpMO- 
yapHpOBaHHA. 

O6pas3en A rupooKucu aJIOMHHHA OOHAPyKUBAeT UCKIIOUMTEbHY!IO TEpMO- 
TOMYUMBOCTb, OUCBUHO, OOYCOBEHHY!O OCOOO NpOYHOM CBASbIO BOJbI C OKH- 
10 aJIIOMHHHA B 3TOM pa3sHOBHAHOCTH THApOOKHCH aJIOMHHHMA. 


Vuctutyt pu3snueckoH XHMHH Tlocrynus0 
Axkajlemuu Hayk CCCP 15 X 1955 


IMTHPOBAHHASA JIMNTEPATYPA 


Pao. KypHaxon, lt. Y pasos, KIX, 1,13 (1924) 2 tT V.Mel lor, 
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3. A. Bepectuesa, T. A. Kopeuxkan, B.A. Kaprun, Kon. xypu., 18, 
5, 323 (1951). 4B. Imelik, M. V. Mathieu, M. Prettre, S. Teicher, 
Chem. Phys., 51, Ne 11—12, 651 (1954). ®°J. H.de Boer, J.M.H. Fortuin, J.J. 
teggerda, Kon. Nederlandse Akad. Van Wetensch. Proc., 57, Ne 2, Ser. B, Phys. Sci., 
myion4). 6 J. H. de Boer, JOM. HM Fortwin J. J. Steggerda, Kon. 
sderlandse Akad. Van Wetensch. Proc., 57, Ne 4, Ser. B, Phys. Sci., 484 (1954). 7 JI. I. 
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Jlokxaagn Akagemun nayx CCCP 
1956. Tom 108, N: 2 


XHMHA 


B. ® MMPOHOB 


OTHOCHTEJIDHAA PEAKILMOHHAS CNOCOBHOCTb CBA3H 
C—Cl a- HW y-XJIOPAJIKHJITPHMETHJICHJIAHOB B PEAKIWMU 
C HOAMCTHIM KAJIHEM 


(Ilpedcmaszeno akademuxom 5. A. Kasanckum 5 XI 19585) 


PacnipocrpaHeHHoe MHeHue (+), YTO ranoreH B KPeMHeOpraHHyeCKHX CO- 
CMHeEHHAX, HaXORAUIMHcA y y-yrslepoqa OTHOCHTebHO aToMa Si, Ooviee 
peakUHOHHOcHOcobeH, YeM B &-NOJIO%KeHHH, OCHOBaHO Ha padoTte Sommepa 
u yp. (7). Yka3aHHble aBTOPbl HSy4HJIM B3aMMOeHCTBHe «- H Y-XJOPaJKHJ- 
TPUXJIOPCHAHOB CO CHHPTOBOM WesOUbIO H MPH K BBbIBO,Y, YTO CBA3b 
C—Cl B ‘-lojoxKeHuH K aTomMy Si BO MHOro pa3 Ooulee aKTHBHa, 4eM B 
%-TOJIOMKeHHH. 

Panee yxxe cooOulanocb (?,4) 0 BIIMAHHH UpuMpoybl payuKasos R B coeyu- 
HeHHAX R,SICH,X Ha MOABHXKHOCTh TaworeHa B HOHHBIX peaKIMAx OOMeHAa 
c NaJ, KSCN u KOOCCHs. B stux pa6otax 6biio ycTaHOBseHO, UTO 3aMeHa 
B (CH3)3SiCH,X MeTHJIbHBIX paqWKaJIOB y aToMa Si Ha 9THJIbHBIe pe3Ko 
YMeHbIUaeT AKTHBHOCTb raJIOreHOB B YKa3aHHbIX peakIHAX. 

B HacTosulei paOote Obiia MocTaBseHa 3a]aua BHIACHHTb BJIMAHMe MecTO- 
MOJIOKEHUA TasOreHa OTHOCHTeIbHO aTOMa Si Ha ero peaKILMOHHOCMOCOOHOCTb 
B peaKIHAX HyKJeOPHbHOrO sameulenua. Jl 9TOrO, Kak HaHOosee yqo6- 
Haw MO BbITOJIHeHHIO, Oblla H30paHa peaKWHA M-XJIOPMeTHJITpuMeTHsICHAaHa 
(V) M y-xsopmponnurpuMetuscumana (VI) c KJ 


R3Si(CH,),Cl+KJ > RsSi(CH,),J +KCl, n=1 u 3. (1) 


Oxasaslocb, 4TO B peakilHu (1) Qua OOpas0BaHHA y-MO_MpoNuITpuMeruA- 
cunaHa (XIII) rpe6yercs npoqom«uTembHocTb B 3—5 pa3 Gombe, ueM AA 
oOpasoBaHHA %-HMOMeTHJITpHMeTHsICHIaHa (XVI). _ 

B weax yTOUHeHHA TomyyenHoro pesysbTata Obll MpeqNpHHAT onBIT, 
B KOTOPOM yka3aHHble COe(HHeEHUA, B3ATHIE MO 0,3 MOA, KHMATMAMCh Cco- 
BMECTHO B Cpeye aueToHa c 0,3 mom. KJ, 1. e. Obit crporo co6moyeHbI paB- 
Hble YCJIOBUA MpobeyeHHA peak Kak AA (V), Tak wu quad (VI). B pesyap- 
TaTe OKasaJlOCb, YTO B PeaKUMOHHOM CMeCH COBeEPHICHHO OTCyTCTByeT HCKXOI- 
Hpi (V), a (VI) BosBpaTumca u3 peakUMH MOUTH BeCb HeH3MeHeHHBIM. 
Jlamee, %-MOJMeTHJITpHMeTHICHaHa ObIO BpIeneHo 0,21 Moya, a (XIII) 
Beero ~ 0,03 moua. 

YUNTHIBaA, YTO NOAOOHIM pesybTaT nomyyeH u c KSCN , MOXKHO CuH- 
TaTb, UTO B peakKUMAX OMMOJIeKYJAPHOTO HyKWNeO(PHbHOTO 3aMeleHusA (Swn,) 
PaJlOreH B o-KPCMHEXJIOPUfax SHAYHTebHO Covlee MOABHXKCH, YeM B y-KpeM- 
HexnopHyax. IIpormBopeywwe NomyyeHHbIX pe3ysbTAaTOB Cc pesyJIbTaTaMu 
Sommepa (*) OObSICHAeTCA, NOBHAMMOMY, He CTOJIbKO Pa3JIMUHbIM MexaHH3- 
MOM peakUMM o- WM y-KPeMHEXJOpHAOB co menoubo nM KJ, cKombKO pagmuy- 
HbIM MeXaHH3MOM B3aMMOJeHCTBUA UeJIOWM Kak C a-, TaK HW C y-XsOpanKH- 
TPpUXNOpCHanaMy. 

JlelicTBuTeIbHO, B psije paOoT moka3aHo, TO NOX JelicrBuem WLe0un 
%-KPEMHEXJOPH Ab! OTULEMIAIOT XNOpHcTHI metus (5), T. e. peakUHA wer 
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OJIbKO TO cBa3H Si—C, a y-KpeMHexJOpHybI 
THCNIAIOT UMKNONponan (?,°), T. e. peakmua 
IPOXOAMT Kak 10 C—C] cBas3u, Tak u 10 Si—C. 
JIeOBATeIbHO, CNHPTOBaA WlesOUb He MO*KeT 
IBJIATbCA PeareHTOM, XAPpaKTepH3yIOULHM aKTHB- 
ioctb C—C] cBa3eli B pa3JIMNHbIX KpeMHeopra- 
IMYeCKHX COeHHEHHAX, OCOGeHHO B &-KpeMHe- 
<JOpHax, Tak Kak HOH THJPOKCHJa, BepOATHO, 
3 IIEPBY!O OYepefb aTakyeT CBA3b Si—C, 

B peaxuwu (1) Obla nowyyeH Takxe pay 
IOBbIX &- H Y{-KPCMHEHOAUOB, WIA CHHTe3a KO- 
TOPbIX ObIJIO HCMOIb380BaHO HeCKOJIbKO HOBBIX 
t- WH {-KpeMHHUXOpHAoB (cM. Tad. 1). Tlony- 
JeHHe YKa3aHHbIX BbICOKOKHMALLMX &-KpeMHe- 
AOJUJIOB paHee MpeOxwXeHHIM MeTOZOM (’) 
BCTpeuaeT 3aTPYNHEHHA H3-3a OOHJbHOrO BbIIe- 
MeHHA 2JIeMeHTapHoro Hoja. Mcxoyqupie «- u 
(-XJIOPaJIKHJICHIAHXJIOPHAbl NOJyyaJIHcb XJIOPH- 
DOBAaHHeEM J[MMeCTHJAMXJIOpCHiaHa H MponH- 
rpHxJOpcusiaHa B MpHOope, panee ONHCaHHOM (’). 
[Ipu 9TOM ObIJIM YCTAHOBJICHbI OLTHMaJIbHbIe 
remilepatypbl cHHTe3a U3 (CHs),SiCl, kak 
CICH,Si(CH3;)Cl,, Tak u Cl,(CHs)SiCHCly. 

Xmopupopanve (CHs)sSiCH2Cl B srux (7) 
YCJIOBHAX KalleJIbHO 2KUAKOH KOHJeHCAallMH 
IpHBOAMT K omysenuio CleCHSi(CHs)s u 
(CH3)2Si(CH,Cl), B oTHomeHHH 1:1,8. Mszecr- 
HO, UTO XJIOPHpOBaHHe JTOTO 2%e coequHeHUA (*) 
B HOAO6HOM mpHOope (°), HO B cTporo NapogBoli 
base NpHBOAUT K OTHOLWeHHIO yKa3aHHbIxX Be- 
mectsp 1: 1,3. 


! 


QKCHNePUMeCHTAIbHAA 


XAFOpMe€THAMECTHARUXAOPCH- 
@ an, ClCHesi(CHs)Cle (I).. Lu.xaopme- 
THAMeCTHIRUXAOPCHNAH 
CleCHSi(CHs)Cle (II). A. B Kon6y paHee onu- 
caHHoro mpHOopa (’) nomemeno 210 r Aumetus- 
yuxsopcusana. XNopupoBanue AwMNOcb 25 yac., 
mloKa TeMIlepaTypa %KHAKOCTH B Kove He Joc- 
Tura 126°. IleperonkoH Ha KOJIOHKe NOyyeHO 
3 rucxoguoro (CHs)2SiClz, 203 r (I), T. Kun. 
£90—121°,, ppixog. 76,5% u 53-r- ([I),.T., Kun. 
148—149°, pprxog 16,5%. B octatKe 12 r BbIcWIHx 
XJOPHOB. 

Bb. Xmopupopanve B TeX Ke yYycJOBHAX, 
500 r (CHs)2SiCle go Temnepatypn 149° qano: 
(I)—75 r, sorxog 11,8%; (I1)—430 1, Bbixog 
56% u 103 r d@pakunu 155—165° (cmMecb TpH- 
XJIOPHJCB). 

Buc (XHOpMeTHA) AUMCTHIACH- 
nau (CICH2)2Si(CHs)2 (III). Huxaopme- 
THATpuMeTHACHAAH CleCHSi(CHs)s (IV). 
Ilpu xmopHpopaHuH B OMMCaHHbIX YCJIOBUAX 
154 r xmopmerustTpuMetTuicusana (V) 20 
135°, Ha uro moTpeboBanocb 20 uac., Nomy- 
yeno: ucxoguoro (V) 33,5 r,,T. Kun. 97—98°, 
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48,7 r (IV), T. Kum.’ 131—132° u 87,4 r (HI), vr. Kun. 153°. OOummH BpIxog 
auxsopuyos (Ill) u (IV) 88% ae oe B peakunio (V). Ornomenne 
Komuyects (III) u (IV) papHo 1: 1,8. 

a-X 0 : a. T : a umMeTHAcHAaH CICH2Si(CHs)s (V). B 2-anr- 
poBol ko6e u3 73 r Mg B 1,3 vw 9cupa NpHroToBJeH CHsMgCl. XJIOpHCTHIH MeTHI 
mpolycKasica B TeyeHve 10 uac. NOKa He Hcyes BeCb Marni. BauBanne Bey r 
(I) mpoBogqusoch mpu oxnaxqeHHu KONObI BOZOK. Tlocne JoOaBneHua ~*/s (I) 
CONCPRKUMOE KOVObI 3aTBEPNesO, OCTaNbHOe KOHUeCTBO (1) NPHIHTO OCTOPOXKHO 
B KONOY M OcTaBNeHO Ha HOUb. JJanee cofqepxKUMOe KONObI KHNATHNOC 6 ac. 
u OblIO paso*KeHO BoJoK c HCl. OpupHEm coh o6bequHeH c S*UpPHbIMU BbI- 
TAKKAMM M3 BOAHOTO cIOA UM BEICyuIeH CaCle. Pasronka Ha KOJOHKe %KMAKOTO 
ocTaTKa Mlocle OTTOHKH adupa Jana 128 r (V), T. kum. 97—98° Bprxoy 90%. 
CpeqHHi BbIXO 43 6 CHHTE30B, TIPOBeJCHHbIX B YKa3aHHbIX MaciliTaOax, JOCTH- 
raetT 85%. : 

yXMOpnponuatTpumMetumcunan ClCHeCHeCH,Si(CHs)3 (VI). 
K CHsMgJ (mpuroropsenHomy B 0,5 1 supa v3 30 r Mg un 200 r CHaJ) qo6aBmeHo 
62 r y-xnopnponuatpuxnopcnsana (7°). Ha cuexyroulnit WeHb cojlep»kumoe KuMA- 
THIOCb 5 Yac., H NOcIe OObIYHOM OOpaboTKH, ONMCAaHHOM pu cuHTese (V), nony- 
geno 37 r (VI), T. kun. 150—153°, Bprxog 84%. ; 

yXaAopnponuagustuametTuacuaan ClCH2eCHeCH2Si- 
(C2H5)2CHs (VII). K C,H;MgBr (noszyyenHomy B 0,9 a supa us 49 r Mg u 
250 r C2H;Br) 8 reyenne 1,5 vac. mpu oxaxkeHHM AOOaBmeHo 192 r y-xnopupo- 
NHJIMeTHIAMXNOpcHaHa. Ha creqyroululi eb Nocue 6 vac. KANAGeHUA HU OOBIU- 
HOW OOpaooTKH nomyyeno 117,4 r (VII), T. Kun. 63—66° (3 mM), BErxog 65,6.%. 

yXAMOpnponuaARunponuametuacuaan ClCHsCHe2CHe- 
Si(a-C3H7)2CHs (VIII). K a-CsH7MgBr (nosyyenHomy B 0,5 1 scbupa us 24 r Mg 
wu 150 r a-CsH7Br) qo6aBneno 96 r y-xnopmponuameruaquxnopcumana. Tocne 
7 ¥ac. KUMAYeHHA H OOLIMHOM OOpa6orKu Nosy4eHo 60 r (VIII), vr. Kun. 66—70° 
(~1 mm), Bprxoq 58%. 

aX mopMeTHAARUOyTHAMeTHACHAAH CICH2Si(x-CaH,)2CHs 
(1X). K a-CaH,MgBr (nosyyennomy B 1 1 sbupaus50rMgu 150 r H-CaH,Br) 
AoOasneno 140 r (J). Ha cnexyrommii yenb KunAueHHe NpoOomKaNocb 9 ac. 
3atem noce O6nraHO O6pa6oTKH (cM. cuuTes (V)) nougtyyeno 132 r (1X), T. Kun. 
221228", BUXON, 74,7 %. 

a-X TOPMCTHARUPCHHAMeTH ACH MAH ClCH2Si(CgH5)2-CHs 
{X). 57,6 r (I) go6apneno Kk CyH;MgBr, nowyuyeHHomy u3 24,3 r Mg uw 
160 r CsH;Br B 0,5 1 supa. Tlocae 5 ac. kunsueHHA mosyyeHo 60,6 r (X), 
T. kum. 91—94°, Brrxog 60,6%. 

oXAMOPMeTHATPUNpPONHAcCHAaH CICH2Si(#-CsH7)s (XI). 
K x-CsH7MgBr, npuroropmennomy. B 0,5 uJ apupa us 36 r Mg, qo6aBneno 82 r 
XJIOPMeTHITpHxmopcusmana (4). Tlocne 7 uac. KunaAueHHA U O6EIUHOT oOpasoTKH 
1OC€ MHOPOKpaTHbIX MeperOHOK Ha KOJIOHKe BblemeHo 23 r (XI), vT. kun. 222— 
223°, BEIxon 25%. 

eM oqMeTHARUuNponuHaAMeTUaAcHUaAaH J CH2Si(4-CsH7)2CHs 
(XII). B 1-mutrposyto KONOY, CHaOXKeHHYI0 OOpaTHBIM XOJOMUJIbHAKOM, TOMe- 
meno 38 Pr «-xXOpMeTHAUNponMAMeTHACHIana (1°), 50r KJ u 0,5 a anerona. 
Kunsauenve coqepxkuMmoro KomGOE MposomKanoch 45 wac. c 5 MepepbiIBaMH Ha 
Hou. Jlanee cob OTPUNLTPOBaHa, OT (bUJIbTpaTa OTOrHAaH alleTOH, a 2KuAKUti 
OcTaTOK C panee OTPUILTPOBaHHOH CONbIO MpompIT BONO. Tocne cymku CaCle 
meperoukon nomyyeno 41 r (XII), vr. Kun. 225—230°, BHIxXOA 71,5%. 

yHoanponunatpumetuncuanan JCH2CH2CH2Si(CHs)s (XIII). 
B l-nutpopoi Kon6e B tTeyeHue 32 yac. KHMMATHACb CMecb 0,5 J aleroua, 
35 r (VI) uw 50 r KJ. Tocne oOpaoorkKH, onvcaHHol mpH cuuTese (XII), BosBpa- 
meHo 32 r HeusmMenenHoro (VI). Mosropuoe kunsayenne BOSBPalileHHbIX 32 r (V1) 
c 40 r KJ 80,4 a anerona MpofowKasocb B TeyeHHe 13 AHe mo 9 yac. Tocne 
oOblmHol OOpa6orKu nomyyeHo 22 r (XIII), v. kun. 187—193°, purxon 43%. 
{IpH mosropubrx pasronKax T. Kum. 19]—199°. 

B ananorHyHpix ycnoBuax CHHTESHPOBAJIMCb &-KPpeMHeHoquB! (XIV)— spema 
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wudueHua 26 uac. u (XV) — Bpema KunaAueHHA 70 4ac. «-MozmerunTpuMmetus- 
aman (XVI) (4) o6pasoBasca c 75% BbIxooM 43 (V) IpH 32-4ac. KuNAUeHHH. 

Cuutes (XII) u (XVI) B paBHbIx ycnopuax. B 2-nuTposyto Kou6y 
OOpaTHBIM XOJIOMMbHUKOM NomemseHo 36,8 r (V), 45 r (VI), 50 r KJ ull a 
bicyiieHHoro CaCle u meperHanHoro c KMnOs auerona. Coyepkumoe Kos6b! 
MUATHIOCh B TeyeHHe 32 Yac. c 3-KpaTHbIM NepepbiBOM Ha HOUb. Jfasee BbINaB- 
lad COJlb OT*PHJBTpOBaHa HM pacTBopeHa B 200 MJI BOJbI, KOTOpbIe 3aTeM Obi 
CTMOMb30BaHbI JIA MpOMbIBKH X%KHAKOTO OCTaTKa Nocyle OTTOHKHM alleTOHa OT 
HJIbTpata. Opranvyeckul col oTemeH, BbicyuleH CaCle H pasorHaH Ha KO- 
oHke B 20 TeopeTHuecKHX TapemoK. Mcxoguoro (V) BbIqetHTb He yyasocb. 
)r 138 yo 150° nosyyeno 86 r, or 150 yo 180°3 ru or 180 go 190° 8r. Tloprop- 
iad Tleperouka tbpakunn 138—150° nosBomnua BEigemuTh 45 r (XVI) c T. Kun. 


39—139,5°, n} 1,4915, Berxog 70% u 38 r ucxoquoro (VI) T. Kun. 149—150°, 
1m 1,4332. Us ppaxuuu 180—190° npu nopropHoit meperouke BbIJeeHO OKONO 
7 (XIII), vr. kun. 185—190°, n> 1,4885, Brixoq ~9%. 


VWuctutyT opranuyecKoH XHMHH Tloctynuaio0 
um. H. JJ. 3enuucxoro 5 XI 1955 
AkayemuH HayK CCCP 
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Anagemun nayk CCCP ; 
1956. Tom 108, Ni 2 


XHMHA 


B. A. TIAJIbM 


®YHKUHA KUCJIOTHOCTH CHCTEMbI H,SO, — HSO,CI 


(IT pedcmasreno akademukom B. H. Kondpambesom 22 X 1955) 


Uuquxatopuaa pyuKuua KucnoTHocTH Hy, BBeqeHHad T'aMMeTOM, ABIACTCH 
BaXKHOH (M3HKO-XUMMYeCKOM XapaKTepHCTHKOM CHJIbHO KHCJIbIX cpey. Oco6o 
NOOTBOPHRIM OKa3aOCcb IIpHOwKeHwe MOHATHA O (PYHKIUMK KUCNOTHOCTH 


J60 : 580 400 420.np0 


Or 


Puc. 1. Cnexrppt nornomenua 
N-HUTpOXNOpOeH30na: J — B 95% 
H2SO4; 2— B 100% HeSOa; 3? — 
12 — B cmecax HgSOa un HSO,CI c 
comepxxannem HSOsCl 4,1; 11,1; 
24,8; 37,9; 54,6; 69,8; 81,0; 88,2; 
97,5 uw 100 mon.% , cooTBercrBeHHO 


B Ie@JIAX KOJIMYeCTBEHHOM XapaKTepHCTHKH KUC- 
JOTHOTO KaTav3a B KOHICHTPpHpOBaHHbIX KMc- 
jloTax, re NoHATHe O pH TepseT CBOH CMbICJ. 

Kak wusgpectHo, Hy cBA3aHa CO CTeIeHbIO 
MOHHM3alMH KakOro-sM60 OCHOBaHHuA B JaHHOl 
cpeyle ypaBHeHiem 


B 
Ay = p Ka + log aH , 


rye Ka —Koucranta Juccounaunn KucnoTH BH", 
COMps2KeHHOH 0 OTHOMeHHIO K OCHOBaHHIO B, 
B Boje. 

Ilepeq Hamu Oplma MocTaBleHa sagada u3y- 
yeHHA (pyHKUMH KucMOTHOCTH cucTeMbl H2SOs— 
HSO:Cl. Kak u3BecTHO, xJOpcyjbpoHOBaA 
KMcuIOTa HCHOMb3yeTCH Kak peareHT B pa3JIHu- 
HBIX OpraHHuecKHX CHHTe3ax. Oco6oe 3HayeHHe 
NOyIHa B MPOMBILWJICHHOCTH TaK Ha3biBaeMaa 
peakilHa xopcybdpupoBanua. BecbMaBepoaTHo, 
YTO KaK 3Ta, Tak HW Apyrue peakWuu, MpoTeKaro- 
me B cmecaX H2eSO4 u HSOsCl, orHocatea kK 
THY KHCMIOTHO-KaTamMTHYecKUX. Ecau 3TO. Tak, 
TO H3yueHHe (byHKUMH KUCMOTHOCTH CHCTeMBI 
H,SO4—HSOsCl spaaetca mpeqnochiiKoH K 
Oosee eTaIbHOMy H3y4eHHIO MeXaHH3Ma H KMHe- 
THKH 9THX peakuuit. 

@MyHKWUMA KUcMOTHOCTH cucTeMpI HeO—SOzg 
M3y4eHa HeCKOJIbKUMH aBTopamyH (1°). Oco6oe 
BHUMaHHe IIpHBseKaloT padoTs! Bpauya (°,4), B 
KOTOPbIX OMMCbIBaeTCA MpHMeHeHHe apomarTu- 
YeCKHX HHTpOcoeqHHeHHH B KavecTBe HH]UKAaTO- 


PpoB Aad ONlpeqerenHa Hy B BBICOKOKHCIbIX cpeax. Mm xe paspa6oTaH BecbMa 
TOUHBIH MCTOA ONpefsemeHuA comepKanuA SOsB oeyMe IyTeM THTPOBAHUA BOOM 
(°). YkasaHHble paOoTH MO3BOMIOT MCHOIb3OBaTb TakKe CHeKTPpOOToMeTpH- 
TeCKOe OMpefeenwe CTeMeHH MOHM3AIlMH HeEKOTOPbIX ApOMaTHYeCKHX HUTPO- 
COCAMHCHMM KaK TOYHbIM KOCBeCHHbIM MTOM ONpeeeHHA KOHUCHTpalHu cepHoit 
KMCJIOTbI B OOacTu, G6nusKoH K 100% HeSOa. . 

Cmecu HeSOa u HSOsCl npuroropasauch Hamu nyTem cMemmBanua 100% 
H,SO4a ¢ uucrol, nepernannot HSOsCl. 100% H,SO, mpuroropnanach mo 
MeTowy Bpayy c omn6Koli cogepxanuA HeSOa ue Gouee 0,02%. 
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B kKayectTBe HHAMKaTOpOR UCHOMb30BaJINCb n-HUTpoxopben30u, 2,4-7HHUTpo- 
TOuyO MH A-HUTpoTONyoN. Bpanq mpHBoquT ia Hux cugkyioue 3Hauenua 
pKa: n-HuTpoTonyon —10,34 (°); n-HuTpoxnop6en307 —11,49 (°); —11,56 (4); 
2,4-qMHUuTpoTOTyo. —12,6 (4). [pu sprncnenun 9 
STHX 3HaveHHH pKa, Hy Aun 100% HeSO, upuun- 7500 yaa 


‘Mallacb paBHolt — 10,89. B apyrux ucrounnKax 
NpuBosutca unppa —10,60 (,*). TlockoupKy a6co- 
JOTHOe 3HayeHHe (byHKWUHH KucATOTHOcTH 100% 
H2SOa, npHHuMaemoe 3a Hayaso orcueta, He BINAeT 5000 
Ha OTHOCHTeIbHBIe u3sMeHeHHa H, B  cucTeme | 


, 


~HeSOs—HSOsCl ¢ pocrom Konneutpanuu HSOsCl 

‘STOT BOMpOoc 3yecb AMCKYTHpOBaTEcA He Oyyer. B 
HacTositel paOore 3a OCHOBY MpHHATO MepBoe u3 rh 
NIPHBeCHHBIX BbILe 3HaveHHH. 

: MeToyxuKa 39kKCTepuMeHTa. V3 
OUHICHHBIX ITyTeM MepeKpHcTasH3alNH HHAUKATO- 

POB IIPHrOTOBJAIMCb pacTBOpbI C TOUHO H3BeCTHOH 
KOHIeHTpalnen nopayKa 0,01 mon/krB 100% H2SOa. 520 340 360 580 mye 
Hapecka Takoro pacTBopa MHAMKaTopa nopsyKa Ae 

20 mr Opasacb B OOpesOK KaNWJWApa uv WOMemlanach Puc. 2. CnekTpbl mormonjeHua 
B pasOOpHy!o0 KIOBeTY C KBapleBbIMH OKOIKamH. 2,4-4uHHTpoTOTyona;: 1 —B 
Hanonuenve xKrser cmecpio H2SO4 u HSO3Cl Sede ale wee 
MPOHSBOAHJOCb B COOPaHHOM BHAe Yepes MPHUWIH- yon SO,Cl 54,5: 60,8: 81,0. 
poBaHHbI TyOyc. Komuuectso oOaBseHHoli cMe- 88,2; 95,0; 97,5 u (100 mo.%, 
CH KHCJIOT B3BelIHBasocb (oKoN0 5 r). Mcnoms- COOTBETCTBEHHO 
3OBaJIMCb KIOBCTb] C TOJIMIMHOH cox B 0,790 

wu 0,540 cm. CneKrpbl NOronleHHA HHAMKaTOpOB OTHOCHTebHO pacTBOpUTeA 
H3MepAJIHCb Ha cilekTpodorometpe C®-4. 

Ilockombky N-HUTpOTOMYyON serko cymbdpupyetca B 100% HeSOa, a eme 6pr- 
cTpee B cmecax H2SO4 u HSOsCl, To sToT MHAUKATOP HCNOMb3OBaICA HAMH JIMIUIb 
quis upopepku 100% HeSOa. n-Hurpo- 
XJIOPOeCH3OJI NpakKTHYeCKH COBepIIeHHO yc- 
Toluvse B 100% HeSOs. 3a Bpema mpo- 
H3BONCTBa H3MepeHHH CMeKTp 9TOrO MHH- 
KaTopa He [peTeplieBasl H3MeHeHHH BO 
BCeX HCCJIeAOBaHHbIX CMecHx. CKka3aHHoe 
OTHOCHTCH HM K 2,4-MHHTpOTOMYouy. 

Koopuuvent orsionjeHuad -HHTpOTo- 
wyoma Ha JHHe BOJHDI A= 360 Mp B 
mpuroTopseHHoh Hamu 100% H,SO.a 
paBuasca 15 400,aTo xopomo cormacyetca 
c aHHpimu Bpanga (°). To xe moxHO 
CKa3aTb H O N-HUTpoxmopb6eH30ue, yKasaH- 
Hast BeIMYHHA JIA KOTOpOrO paBHa 4260. 


AAS 


| LLEZE- 


EY: 


- a sed Go man. % CnektTpbl orsomenua n-HuTpoxnop- 
3 OeH30Na B pa3HUHbIX cMecax H2SOa 
Puc. 3 u HSOsCl npupeyenbt Ha puc. 1, cnext- 


pb! 2,4-4HHUTpOTONyOIa —Ha pue. 2. 

SuauenuA Hy NO n-HUTpOXNOpOeH3OY BEIUMCJICHbI, UCXOAA U3 H3MepeH- 
HbIX 3HAYeHHH KOSPPNUNeHTA NMOTOMWeHHA ¢ B MAKCHMYMe TIOTJIOMeHHA MOHH- 
30BaHHOHM (OpMbI B HHTepBase AHH BOWH 4 = 375—382 mp. Bpany, padotaa 
Ha JJIMHe BOJIHbI A = 360 Mu, He NpHBOAUT 3HadeHHA KOSdPUNNeHTA NOTOULeHHA 
MOJIHOCTbIO HOHH30BaHHOrO HHAMKaTOpa B MaKCHMyMe MOTiOWleHHA. OTa Be- 
IMUMHA, BBIYHCCHHAA, HCXOAA U3 CONOCTAaBJICHHUA SKCIeCPHMeCHTAJbHbIX AHHbIX, 
HoyueHHbix Bpanyom (°), c HalMMH JaHHbIMM, paBHa ef | = 21200. Ko- 


PUUHeEHT TMOTIOMCHHA HeEHOHH3OBaHHOM (opMpl 2%, ,,, = 200. 


KosdcpulvenT Norsouenua HOHM30BaHHOH (popMbl 2,4-qMHUTpOTOMYyO/a UpH- 
pail 


a Le is cont 
BeeH BpakyoM: e338, = 13900 (4). KosddunuveHT MorJioWleHHa He ;. 
BaHHOlt (OPMBI €9,, ,, ig 1700. MakcuMyM MOrJIOWeHHaA JIeKHT, B 3aBHCHMO-~ 


CTH OT KucMOTHOCTH cpesbl, oT 330 No 335 Mp. : | 
.  PesysbtTaTb! onpeenenud (pyHKUMH KUCJOTHOCTH CMeCceH H2SOa u HSOsCl 
110 n-HUTpoOxNopOeHs0u1y TpHBeseHb! B Tad. I. 


Ta6auna 1 


Konn. HSO,C! 
©375—378 MP. 
= 


B MOJ. % 
£375—378 MP 
x 
Kon. HSO,Cl 


B MOI. % 


0 4400 | —10,89 69,8 | 16150) —12,06 
4,1 5200 | —10,98 81,0 | 17850) —12,21 
4,4 7650 | —411,25 88,2 | 18750} —12,37 
4,8} 10900 | —11,48 95,0 |419000 | —12,42 
7,9 42100 | —11,64 97,5 | 19500} —12,55 
4,6 | 14050 | —411,78 100 20400 — 


Suauenne pKa qua 2,4-MHUTpOTOMyONa ObIMO HaMH HECKOJIbKO YTOUHEHO, 
Kak 3TO BHJHO H3 JJaHHbIX, MIpHBefeHHEIX B Tad. 2. TlomyseHHad BenMuMHa 


Ta Osb wn an 2 
: Taonuuna 3 


Kona. : 
HSO,C1 | £330 MP i, | pKa 
B Mela 76 Koun. 
HSO,;Cl1 £339 Mp vole 
B Mo. % 
54,6 3100 —11,78 | —12,70 
69,8 3800 —12,06 | —12,78 
81,0 4700 —12,21 | —12,74 
88,2 5600 =12,3T | -—t2, 7% 95,0 6000 | —12,43 
; 97,5 7000 —12,56 
100 7900 —12,78 
CpeqHis . a0 -—=12574 
pKa =—12,74 ucnonb30BaHa Jia BHluHcIeHHA Hy B Cpefax C BbICOKMM COsep- | 


*waHHem HSO:Cl, rye aHHble, MOJYIeCHHbIC pH NOMOMM N-HATPOXNOpOeH3soua, 
cTaHOBATCA HeTouHbIMH. Ilomy4eHHble pesybTAaTbI NpHBeseHb! B Tad. 3. 

Buy kpuBoi 3apucumoctu Hy oT KoHWeHTpaluH HSOsCl (puc. 3, kpuBpasn 1) 
moKasblBaeT, YTO H2eSOa He MpocTo «pa3OaBsIAeT» XJIOPCYJbPOHOBy!IO KUCJOTY, 
a BcTyMaeT c HeH B XHMM4eCKOe B3AMMOJeHCTBHe KaK OCHOBaHHe C KMCJOTOH. 
B npoTHBHoM cmyyae HeOombuMe WOOaBKH H2SO4 xk HSOsCl He oxas3anu Ont 
CyleCTBeHHOTO BJIHMAHHA Ha 3HayeHHe Hy, a HeOombuIMe WOOaBKH HSOsCl xk 
HeSOa mpuBenu Obl K HaMHOrO Ooslee pe3KOMy BO3PaCTaHHIO KMCJIOTHOCTH 
cpepl. 

Pa3Hulla B aOCOMIOTHBIX 3HaveHHAX Hy Ha 1,89 equ Mexry 100% HSOsCl 
wv 100% HeSO. noka3piBaer, TO CHa MepBoli KucnoTHI B70 pa3 mpeBocxo,_uT 
cuuly BTopow. M3 pcex cucTeM, JIA KOTOPbIX BbITOJHeEHEI U3MepeHun Hy, CMecb 
H,SO4 c HSOsCl cpaBuuma mo cBoeli KHCJIOTHOCTH JIMIUb C OIeyMOM. 

Ucxox M3 cKa3aHHOrO, Mbl JOJDKHbI OKMAaTb, YTO xMOpcymbOHOBaA KH- 
CHOTA ABJAeCTCAH OJHHM M3 CHJIbHEMINMX KUCJIOTHBIX KaTaJIM3aTOpoOB. 

Hamu Opi TakxKe NpOM3BeeHbI H3MepeHHA Hy B cpefax, MOMYYeHHIX pH 
CMeWIMBaHHH XJIOPCybPOHOBOM KHCJOTbI C OJIEYMOM, coyepxKamlum 0,5% cBO- 
Ooqnoro SOs (puc. 3, kKpHBaa 2). 

IIpuHoury rayOokyio OnaroyapHocTh MOeMy Hay4HOMy pyKOBO,NTeNIO 
H. M. Unpkosy 3a nocranopky mpo6sembl U3MepeHuA cyHKUHM KUCMOTHOCTH 
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suctembl H2SO4—HSOsCl B cBa3u c H3yeHHeM MexXaHH3Ma Tipomecca xs0p- 
SyIbPUpOBaHHsA HW 3a WeHHbI€e YKa3aHA B XOJe BbINOJHeHUg padorTHl. 


TaptyckHi rocyapcTBeHHbIli Iloctynusno 
YHHBepcutTerT 19 X 1955 
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\ 1956. Tom 108, .N 2 


ll. MH. CAHHH u A. B. YJIBAHOBA | 


CHHTE3 HW CBOHMCTBA IPHPOB MHOFOATOMHbIX SEHOJIOB 


(I] pedcmasszeno akxademurom A. B. Tonuuesoim 25 1X 1955) 


Hamu O6piI0 MOKa3aHO, ITO OTAEbHbIe IpeACTABUTeIM MpOcThIX 9PUPOB MHO- 
TOaTOMHBIX (PeHOJIOB ABJIAIOTCA MOBeEpXHOCTHO-aKTHBHbIMM BelleCTBAaMH — J[e- 
TpeccopaMu, CHOCOOHbIMH NOHHKaTb TeMUepaTypy «3acTHIBAHHA» MapaPUHUCcTbIX 
maces. IIpeqcTaBianOcb HHTepeCHbIM YCTAHOBHTb 3aBHCHMOCTb MexK]y aKTHB- 
HOCTbIO Pa3JIMUHbIX SPHpOB Kak JleMpeccopoB H UX XMMMYECKHM CTpOe- 
HHeM. 

B mutTepatype ONMcaHbl NOyyeHHe HW CBOMCTBa HEKOTOPbIX MOHO- H M9PHPOB 
ABYXaTOMHbIX (PeHOJIOB — NMpoKaTexvHa, pesopUMHa H THApOXHHOHA, U Tpex- 
aTOMHOTO (beHoma — dbropormouuna -(7, *). B uncs0 ONMCaHHbIX SPUPOB BXO- 
AAT SPUPbI OTHOCHTENbHO HEOOMbLIUIOTO MOJIEKYJIAPHOFO BeCa, AJIKMJIbHbIC pau- 
KaJibl SPMPHOM TpynMbl KOTOPbIX cofep2xKaT He Oomee 5 yrsepOMHbIX ATOMOB; 
KpOMe TOrO, OMMCaHbI (eHHJIOBbIe HU OeHSHOBbIe S*PUPb! YKaSaHHbIX (PeHOJIOB. 
B maTeHTHOH JMTepaType HMeIOTCA yKa3aHuA O NOJYYeHHH H HEKOTOPBIX BbICO- 
KOMOJIEKYJIAPHbIX SC—PHPOB, MHOTOAaTOMHBIX (peHOIOB (°), HO 3TH yKa3aHHA BeCbMa 
OrpaHHyeHbl WH MpHBOAMMbIe XapakTepHcTHKU S*PHpOB aseKO He MOJIHDI. 

Hamu Obi CHHTeESHpOBaH PAM He OMMCaHHbIX B HMTepaType MpocrTsix s:pupoB 
MHOrOaTOMHbIX (PCHOJIOB C Pa3JIMUHbIM YHCJIOM aJIKOKCH-rpyll, 3aHHMaroulux 
pasJIMGHOe TOIOKeHHE B OeHSOJIbHOM Ape; aJIKHAbHBIeE paqMKasbl aKOKCH- 
PpyMl OblIM pasMMYHOH BeEAMUMHbI H pasAMYHOTO CTPOeCHHA: HOPMaJIbHbIe H 
pasBeTBseHHbIe. CBOMCTBa, Pe3yJIbTATbI aHamv3a UW pesyJIbTAaTbl UCIbITAaHHH 
CHHT€3HMPOBaHHbIX S*PMpOB MpHBeenb! B Tabu. |. 

OPupb! PeHONOB NomyyaNcbh HarpeBaHHeM (eHOoua, ramousHoro amKusa 
(B OOMbUIMHCTBE Cly4aeB OPOMUCTOrO) H eAKOFO KaJIM, B3ATHIX B paBHOMOeKy- 
JIAPHOM COOTHOIMeHHH, B CIMPTOBOM pacTBOpe; B HEKOTOPHIX OMNbITax rasOMHbIil 
aK Opasica B OONbUIeM’ KONMUECTBE. 

Tlouyyenupre scpupbl (3a HCKNOUeHHeM OKTaJeLMOBLIX SUupOB, pacTBOpH- 
MBIX TOJIbKO IIPH NOBbIIMeHHBIX TeMMepaTypax) XOPOIIO pacTBOpHMb! B 6eH3oOuIe, 
aleTOHe WH XMOpopopMe pH OObIYHOM TemMepatype, B 9THIOBOM cnupre — 
pH HarpeBanuu; MOHOSPHPb! pesopllMHa XOpPOWIO pacIBOpHMbI Ha xomOAy U 
B STHJIOBOM CHUpTe. BEICOKOMOVIEKYJIAPHbIe MOHOSUPbI ABYXATOMHBIX (beHONOB 
H€ PacTBOpHAIOTCA B BOMHbIX MH CIMPTOBbIX pacTBOpax e{KOrO KasIM c OOpasoBa- 
H¥eM PeHoIATOB, Bpwio ycraHOBseHO, YTO Ip Meperonke B BaKyyMe HEKOTOpbIe 
BBICOKOMOJICKYJIAPHbIe SPHPbI (PeHOMOB yacTHYHO NeperpynnupoppiBawrTea — 
H3 spupa denoa OOpasyetca anKkumbenon. Auanormunpie TipeBpalleHuaA, Kak 
HSBCCTHO, HpPeTepleBaloT HEKOTOPbie SPUpbI OAHOATOMHOTO (eHoula pu Harpe- 
BaHHH UX C CONAHOH KucmOTOH (4,°) us pH AelicTBHH Ha HX XOpHcTOro ario- 
MHHHA (°). 

BoJbuIMHCTBO SPHpOB OplmoO NOWyUeHO c BLIXOMaMU, cocTaBnABIMMU 40— 
75% OT Teoperuyeckoro BpIxoga. BErxopl BbICOKOMOJI€KYJIAPHBIX (OKTaenH- 
JIOBbIX) SPHPOB Gbiwiw GOonee Hu3KUMH. 

Hi3 npuBegenuplx B Ta6n. 1 pesympTaros ucipirannit SPUPOB MOKHO ciesaTb 
CJIEQYIOUMe BbIBOJI. ; 
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@Popwuysa 


CygH220 2 


CagH gO 2 


C; aHs3gOo 


CagHasOn 


CogH5 902 


C3aH560¢ 


CygH 7.02 


CogHsgO2 


Ca2H3g02 


CspHseOs 


CyaH 7303 


° B upenapate Ne 1. Hafizeno Jo: OH 8,03; 7,99. Buranemeno Yo: OH 7,65. 
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1,0494 


09725 


0,8995 
5 
(430 


0, 9168 


0,9040 


0,8973 


ay T. kan. B °C 


0,5475 


1,5049 


14,4770 ; 
(n30) 182 (2 mm) 37 
1,4835 |468—170(2um)|  — 


4 ,4839 


14,4830 


— | 202—203 (4 mm) | 24 ,0—24,5 


254—258 (4 mm) = 


— — 79 ,0—80,0] 630,7; 636,0 


Supe! MHoroaTOMHbIX *eHoNOB 


NE 8) a) ed 


HalieHo 


Moa. Bec 


164—167 (3 mm) nt 


140—144 (2 wm) — 


218-219 (2mm)| = — 


54,1—54,6 


230-—232 (1 mm) ae 


80,0—80,5 


h 


56,0—56,5 


** B npenapate Ne 2, Haiizeno "/o: 


2221; 220,3 


216 2; 217,0 


329,2; 333,2 


331 ,6; 335,3 


386 ,2; 382,6 


4450; 417,7 


608,4; 604,9 


336,8; 334,6 


3389; 330,8 


458 ,6; 460,8 


AH antH3 
BbIunc- |} eat a ae 
neha |e 
| 

222,3 | 75,63; 75,56 |. 9,90; 10,04 
222,3.| 75,62; 75,60 | 9,88; 9,97 
334,5 | 78,92; 79,03 | 11,37; 11,49 
334,5 | 78,93; 78,82 | 411,43; 14,24 
390,6 | 80,03; 79,98 } 414,90; 14,93 
448,7 | 80,33; 80,08 | 12,13; 12,14 

— | 80,87; 81,03 | -12,14; 12,34 
615,0 | 82,17; 82,01 | 42,82; 12,87 
334,5 | 79,07; 79,00 | 414,76; 41,62 
334,5 | 78,92; 78,84 |. 11,42; 14,68 
462,7 | 77,82; 77,97 | 44,90; 11,74 
(634,0 | 80,02; 80,19 | 12,59; 12,48 


OH 7,47; 7,77. Baruncaeno °/,: OH 7,65. *** B mpemapate Ne 12. Haiizeno 


eae Jlenpeccua 
BbIVHCIEHO, B ", - T-pHoro mpenewa- 
Teky4ecTH Macaa, 
G H BoC 
75,63 9,98* 0 
75,63 9, 98** 0 
78,98 | 14,45 6 
78,98 | 414,45 » 
79,94 | 11,87 0 
80,32 12,04 8 
80,94 Ie 32 0 
82,02 12,78 PMs f. 
NOBbIMmMAeTCA 
78,98 | 11,45 2 
78 ,98 44,45 4 
77,86 41,76 42 
79,94 | 12,46%** 8 


Ta6auna 1 


————$——$$—— 0 en 


o/,; OH 2,77. BEancmeno Ye OH 2,69. 


1. [eticrsue spupos Kak Jlenpeccopon, NoHMKalomlHx Temnepatypubiii mipe- 
esl TeKYYECTH Mace, YBeNMYMBaeTCH NO Mepe yBeNMYeHHA UMca anndpaTu- 
YECKUX PaMMKaJIOB, CBASAHHbIX C S(HPHbIM KHCMOpOOM (Mpenaparsr NoNe 1, 
3 u 11), npwyem Monosdupsl denoOB coBepmleHHO HeaKTuBHEI (NoNe 1 u 2). 

2. JlempeccopHoe jlelicTBHe J\M-H-OKTHJOBBIX S(PHPOB pas mMUHbIX (PCHOJIOB: 
pesopuuna (Ne 3), nupokatexuna (Ne 9) w ruypoxnnona (Ne 10), uHaue rozops, 
MPUPOB, COMepAXallMX ANKOKCH-rpyllbl B MONOKeHHAX MeTa, OpTO H Mapa, 
pasmM4HO. HanOoulee aKTHBHBIM SIBJIAeTCA S*PUP, CORepxRallMlt ankoKcu-rpynnbl 
B MeTa-IOOKeHHH. 

3. AKTMBHOCTh AM9PUpoB pesOpllMHa Kak JelmpeccopoB MoBpnuaeres Cc yBe- 

MMYCHHeM JWIMHbI aludaTHyecKUX paUKaJIOB HOPMaJIbHOrO CTpOeHHsA, CBA3aH- 
HbIX C KHCJIOPOROM s*upHor rpynmpi (NeNe 3 u 6). OfHako 9TO HMeeT MeCTO JO 
peeIeEHHOrO pelea, Tak KaK IIpH SHAYHTebHOM YBeJIMYeCHHM JVIMHBI aH- 
PaTuyecKUX pauKasIOB pacTBOpHMOCTb supa B MacJe MakaeT HaCTOMbKO, TO 
pup caM HayuWHaeT IpHHHMAaTb yuacTHe B CTPyKTypooOpasopannnu (No 8). 
_ 4. Ypemmuenve pa3sBeTBJIeHHOCTH  aslMdaTHyecKHX : paWKasIOB, CBASAHHbIX 
> APMP HIM KUCJIOPOAOM, NOHW2KaeT AKTHBHOCTH S*PUPOB Kak Jempeccopos (NeNe 3, 
tu 5). HanOonee akTHBHbIMH ABIAIOTCA S*PUPhI, comep Kame amucdaruyeckue 
aMHKANbI HOPMAaJIbHOrO CTpoeHHsA. 


IKcCNePUMeHTANbBHAA Wed 1 -b 


Wu-RUMeCTHAOKTHAOBLH 9UuUp peso0pnuHa. M3 rexun- 
lecKOrO repaHuosia Oba BbieleHa (pakUuA, MeperounsiollaicaA B Mpeenax 
(15—120° npu jaBnenuu 8 MM (OcHOBHas Macca Tleperonanacb pu 118°). Us 
IOYYCHHOH (ppakUMH TepaHHO/ BbI,eIAJICA MyTeM NepeBoyla ero B XJIOPKAaJIb- 
IveBoe coequHeHue (*), TOcme pa3sOXKeHHA KOTOPOTO OBO NOMyYeHO Macso, 
[OJBepraBlieecdA 3aTeEM (hpaKIMOHHpOBaHHOH pa3sroHKe B BakyyMe. Unctoili 
epaHvos, 2,6-quMeTUIOKTaqHeH-2,6-on-8, umen T. Kun. 110—111° (9 mm) (°). 
Jocmeyyromlee BOCCTaHOBIeHHe TrepaHHoa B TeTparHsporepaHHos : Mpou“3sBo- 
lum0cb Haj| HUKeneM Penes Nog AaBseHuem Bonopona (8). Ilomyyenupli Terpa- 
WAporepanvon, 2,6-umMeTHIOKTaHON-8, uMen T. KH: 108,5—109° npn 15 mm 
°). Wi3 Terparugporepanuosa jelicrBuem OpoMucToro BO,Oposa Obl NomyyeH 
reTparuyporepanusopomng (°). XapakTepucTuKa NosyyeHHOrO Opomusa, 8-6pom- 
),6-quMeTusoKTaHa (Tt. kun. 109—110° npn 18 mM), cooTBercTBOBala HTepa- 
rypHbIM jlannpmM (8,°). U3 2,4 r (0,022 moma) pesopunua, 11,5 r (0,052 mous) 
3-Opom-2,6-qumeTusoKtaHa u 2,47 r (0,044 Mona) eqkoro Kamu ObIIO MOMyyeHO 
1.0 r cMecH MOHO- Hu AuacupoB pesopunHa. V3 sToli cmecH NyTeM 5-KpaTHOti 
le_perOHKH B BakyyMe Obi BbIeneH B KOMMYecTBe 2,0 Tr uNcTHIM AUu-(3,7-yu- 
[CTHJIOKTHJIOBbIM) Sdbup pesopluHa — CeclBeTHaA, NpoOspauHas, MacJIAHUcTaA 
KUIKOCTb, MOUTH He O6saqatonjan 3anmaxoM. [lomyyeHHpli sup xopomo pac- 
BOPUM B TleTpomeiiHom acupe, OeHs0se, alleTOHe H XNOpoopme; TpyAHO pac- 
BOPUM B CliMpTe pu HarpeBanuu. T. kun. 218—219° (2 mm). 

Wu-vt+-yuHweuunopyl spup Oytumpeso0puunHa. Kon- 
(eHCallvell pesOpmuHa C A-MaCJIHHOH KUCJIOTOM B TpucyTcTBH 6e3BOHOTO 
OpHcToro wuHKa (1°) Obl NOMyYeH OYTHPUMpesopyHH, KOTOPHIM HME T. TI. 
8,0—69,5°, uro cooTBeTcTByeT JIMTepaTypHbIM JanHpiM (7°,"1). Byrupuape- 
OplMH 3aTeM Obl BOccTaHoBseH 10 KmemmenceHy (aMambramMa WMHKa 4 COMA 
[aad KucoTa) (1°22), Tlonyuenuptlt H-OyTHapesopnun uMer T. MI. 49—50°; mo 
MTepaTyPHBIM JanHbim 47—48° (1°), cormacHo Oovlee paHHUM yKasaHuaM OyTHA- 
es0pluuH —MacjlooOpasHad 2«uyKOcTS (11). [laa nowyyenua oscupa Opie 
3aTo 6,0 r (0,036 mona) 6yrumpesopunna, 20,0 r (0,085 moms) H-yHyeuHAOpo- 
mma u 4,04 r (0,072 moma) eqxoro Kamu. B pe3ysmbraTe peakuMH MW Moceyto- 
rel OUMCTKH Opim0 nomyyeHo 11,9 r cmecu MOHOYHJCWMNOBOTO M AMYHAeIMI0- 
oro adupos 6yTumpesopuuna. Ilocne muoroKpaTHon dpakWMOHMpOBanHou 
leperOHKH B BakyyMe (ppakllMA, COOTBETCTBYIONLaA uspupy, QONOMHUTEAbHO 
quIlanach OOpaOoTKol cusmuKareieM c HocmegyromeH fecopOunel Auspupa 
entauom. Bpixoy 2,6 r. J\u-a-yuyeuusoppiit scdup OyTupesopiuna (1-6y- 
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TuHJI-2,4-(MOKCHOeH30J1) — BA3KaHd, MpO3spadHad MHAKOCTb, CMerka OKpalleH- 
Had B %KeTOBATHI UBeT. XOPOWO pacTBOpAeTCA B PeliTaHe, Oensose, KCHMIONe, 
cepHOM 3:pupe H ‘alleTouHe, c TpyoM pacrBopsetca Bcnupte. T. kun. 230—232 
(1 mM). 

Wu-H-OKTaAReUUAOBHH FHPuUpP peso0puHHa. BoccraHos- 
JIeHHeM STHMOBOTO |acdupa cTeapHHOBOM KUCJOTHI BOAOPOAOM B MpHcyTCTBHU 
KaTamM3aTopa xpomuta Mequ CreOs-2CuO, mpegoxenHoro AyKuHcoM u Kon- 
Hopom (1° 1°), 6p11 NOyYeH H-OKTAaeUMNIOBLIM CUMpT. BoccTaHOBeHHe MpOu3BO- 
Wumo0cb BO BpalllaolleMca aBToKsaBe emKOcTbIO 500 cm® B MpesBapuTeJbHO 
yCTaHOBJICHHBIX ONTHMAJIbHBIX YCJIOBHAX: 3arpy2xeHo scpupa 100 r; kaTamM3aTopa 
Cr,0,-2CuO — 5 r (5%); Temnepatypa onbita 260°; HauasbHOe JaBJIeHHe BOJO- 
poga 150 aTM., MaKCHMaJIbHOe JaBJIeHHe IIpH TemMepaType ombira 260°, npo- 
JOJLKUTeIbHOCTb onbITa 2 yaca. [[poqyKTbl peakUWH BMecTe C KaTaJIH3aTOpOM 
o6paOaTbiBauch pH HarpeBaHuu 500 cm? sTHOBoro cmupTa, HW CHUpTOBOM 
pacTBop OTHJIbTpOBbIBasIcd OT KaTanusaTopa. Ilocne KOHIeHTpHpOBaHHA 
CIMpTOBOTO pacTBOpa BbIJeMBUIeecH KPHCTaJJIMYeCKOe BelecTBO OblVIO Nepe- 
KPUWCTaJIIM30BaHO M3 STHMOBOTO CHHpTa H MeperHaHo B BakyyMe. IlomyueHo 
75,4 r (87,2% oT TeopeTHYecKOro BbIXOJa) YHCTOrO MepBHYHOTO H-OKTaeuH0- 
Boro cnupta, T. mt. 58,5—59,0°, T. kum. 168—174° (2 mm) (2° 19). M3 oxta- 
JIeEMMNOBOTO CHHpTa Obll NOMyYeH OKTaeuMMOpOMHA, KOTOPbI MnaBusicA pH 
28,5—29,0°; nO mHTepaTypHbIM JaHHbIM 28,5° (7°). Jina nomyueHna J{M-H-OK- 
TaflelHIOBoro apupa pesopuuva Oplio0 B3aTO 1,2 r (0,011 mona) pesopuuna, 
8,65 r (0,026 mona) oxTaqeyuHnOpomuga u 1,24 r (0,022 mona) eqkoro KasH. 
IIpeqpapuTeibHbl ONbIT NOKa3aI1, YTO IPH yNOTpeOseHHH B KaveCTBe pacTBO- 
PHTeIA aOCOJIOTHOTO ITHOBOLO CIMPTa peakIHA UeT OUeHb c1a60. UToGbI NOBBI- 
CHTb TeMIlepaTypy peaKUMM, CIIMpT OblulI 3aMeHEH IHKsIOreKCaHOHOM; Harpe- 
BaHve peaKUMOHHOK MaCCcbl IpH TeMMepaType KHIeHHA WukKMOrekcaHoHa po- 
OJKalocb B TeyeHHe 6 vac. OOBIUHDIM TlyTeM OblIa BbIeweHa CMeCb 3*PHpoB, 
H3 “KOTOPOH MHOrokpaTHOH MepekpucTalMsalueli U3 STUMOBOTO cMMpTa, a 
Take H3 CMEC STHIOBOFO CIMpTa MH NeTpomehHoro acdbupa Spimo0 nomyyeno 0,8 r 
AH-H-OKTafelMOBOrO supa pesopyuHa —OuecTamMe Oenmbie KpHCTaJIJIbI, 
T. mu. 80—80,5° Ocdup pacrBopuHM B x10podopme, pacTBOpuM pH HarpeBaHHu 
B TleTpomeliHoM supe, TpyqHO pacTBopuM B GeH30ue, alleroHe uv cnupTe. 


Muctutyt Hebtu Tloctynua10 
Axaylemuu HayK CCCP 20 IX 1955 


UMTMPOBAHHAS TMTEPATYPA 
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Hoxnagp Akagemun nayr CCCP 
1956. Tom 108, N 2 


XHMHfA 
A. K. TPO®AMOB 
HABJIHOJEHWE PEAKILWH OBPASOBAHHA MgAlI.O, 
MW BeAl,0O, MO CNEKTPAM JIKOMHHECHLEHUUU ° 


(IT pedcmasbreno akademuxom A. H. Teperunotm 26 X 1955) 


Kak M3BeCTHO, paBHOMOomsApHEre cMecu (1:1) oKucn0B aJHOMMHUA MW MarHus 
IIH aJIOMHHHA W OepHJIMA, HarpeTbie JO BbICOKHX TeMIepaTyp, BCTyMaIwT 
3 XHMHYECKOe B3AMMOJeHcTBHe C COpasoBaHHnem winHHemeH MgAleOs u BeAl2O,. 

Vimeetca Oompioe aicsIo paOoT, NOCBAIIeHHbIX HCCIeEMOBaHHIO peakIMH 06- 
JASOBAHHA IUMMHeIeH, B OCOOeCHHOCTH MarHHeBO-aJOMHHHeBOH IINHHeIH. 
<. M. ®egornes vu JI. A. Borman (), Hanpumep, UpuMenad KpucTasmoonTu- 
[eCKHH MeTOJ, MOKa3aJIH, YTO MarHHeBO-aJIOMHHHeBaA INNMHeIb HadHHaer 
OpasOBbIBATLCA H3 OKHCJIOB Mp Temnepatype Bone 1200°. Angep (7) peut- 
eHOrpadwuecKHM MeTOJIOM KOHCTaTHpOBall MNOABJICHHe TepBbIX KPHCTaJIJIOB 
TOM WWMMHeIM Mp Temnepatype 920°. Menee u3yueHbI peakWH OOpa3s0BaHHa 
pH JIJIMeBO-aJOMHHMeBOH INMHHeIH, a Tak>Ke OOpasopanne MgAl,O4 u3s BeAleOs 
O peaKUHMH 3amemeHua c MgO. 

Hapany c pentrenorpaduyecKHM, KpHcTasOonTHYecKUM, XHMMYeCKHM H 
€KOTOPHIMH ApyrHMH MeTOaMH JIA U3y4eHHA Xofa peakUMH OOpasoBaHus 
THX UIMHHeeH MOXKHO BOCHONb30BaTbCA CICKTPpaMH JIOMHHeCIeHUMH KpH- 
TalopocopoB Ha OCHOBe BelllecTB, YYACTBYIOWUX B STHX peakUMAX. 

JIunetuaTple CMeEKTPbI JIOMHHECHEHUMU KpHcTasmmopocopon, aKTHBUpOBaH- 
bIX P€KHMU 3eMJIAMM HH XPOMOM, Kak H3BeCTHO, 3aBHCAT B MepBylo O4epeyb 
¢ KPHCTaIMOXUMHYeCKOH MpHpObl BeMeCTBA OCHOBbI H OYHb YYBCTBUTEJIbHbI 

H3MeHeHHAM MocseqHeH. B HacTosme paOoTe sTa 3aBHCHMOCTb UCHOb30BaHa 
1A } AUECTBEHHOTO HaOMOJeHHA TeMMepaTypHOrO xojfla peakKUMH OOpasoBaHuA 
iw“ i204 u BeAloOs. YuacrByroule B 9THX peakiHAx BemjectBa MgO, Al2Os, 
igAlxOa un BeAl2Os, Oyqyan aKTHBUpOBaHbI XpoMoM, JlaroT (bocdopbl c KpacHbIM 
3eueHvem (BéO c xpomomM He Jaet *pocdopa), CIeKTPpbI JOMHHECIeHUMH KOTOPbIX 
THUAaIOTCA Apyr OT Apyra pactiowo*wenveM WHHuH. Jia cieKTpa JOMMHECIeH- 
uu MgO-Cr xapaktepua suHua 698,3 mp, qua cnextpa AlzOs-Cr (pyOuH)— 
yonet 692,7 u 694,2 mp, qa cnexktpa MgAlesOs-Cr— ysxult nyOner 684,5 u 
34,7 Mp uw qua cnekTpa BeAlzOa-Cr qy6neT 677,0 u 678,7 Mp. 

OxkucJib! MarHud, OepHIIMA WU aJIOMHHUA, AKTHBAPOBaHHBle xpomom (0,2%) 
DHTOTOBIANHCh PasJIOXKCHHeEM COOTBETCTBYIOWIMX ASOTHOKHCAbIX COJIEH C O- 
ABKOM ASOTHOKHCIIOTO XpOMa HM JaJIbHeEMIIHM NpOKasIMBaHveM pu TemMMepatype 
100° B teuyenne 1 yaca. [IpuroroBmeHHbIe TaKHM CHOCOOOM OKHCJIbI MarHHs Hi 
MIOMHHUA WI OepHIUA WU aMHHHA THaTeJIbHO TepeMelIMBaIHCb B paBHO- 
OSIpHOM cooTHOMeHHH 1:1, clpeccoBblBalvcb B HeOobLUIHMe TaOeTKH u 
pOKasHBaHcb B TeyeHHe 30 MHH. UpH Temnepatypax oT 600 go 1700° 4epes 
axKpie 100°. [ip stux Ke ycOBUAX OblIM NPHTOTOBJEHbI MU MpOKasleHbl TAKKEe 
Spasiibl paBHoMomapHon cmecu (1:1) BeAlsOs (eTa mmnHerb Nemyucna us 
<HUCJIOB OepHIMA M aOMMHUA pH Temnepatype 1400°) u MgO, mpegpapu- 
IbHO AKTHBHpOBaHHBIe xpomom (0,2%). 

CneKkTpbl JOMMHeCHeHUHH OOpasoB, OXaKaeMbIX AUAKHYM BO3AyXOM H 
36yKaeMbIX PTYTHOM MamNol Yepes pacTBOp MeAHOrO KyMopoca, MpHMeHAC- 
1H JIA yasieHuA KpacHOl YacTH cllekKTpa BO3Oy2KaeMmoro cBeTA, cbotorpadnu- 
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poBasicb Ha cleKTporpade c audbpakuvouHol pemerKol. Jucnepcua npHoop 
cocTaBaasa oKoo 50 “A/MM. 

Vismenenve CleKTpOB JOMHHecHeHWMH OOpasuoB (puc. | a, 6, 6), WpoKaJeH- 
HbIX IPH pa3JIMUHbIX TeMMepaTypax, YKa3bIBaeT Ha KPHCTa/OXHMUYeCKHe Mpe- 
BpallleHit B HHX. CHeKTPbI JIOMMHECHEHLMH OOpa3sOB, COCTOAMIMX H3 CMeCH 
MgO;Cr u AlzOs-Cr w mpokaneHHplx Jo 1200°, o6napyxuBaloT TObKO JIMHHM 
pyOuHoBoro jyOueta 692,7 u 694,2 mp (u3-3a HeOCTaTOUHOM YYBCTBUTeJIbHOCTH 
oTOMaTepHasia K KpacHOl OOmacTH Ha coTOrpaduu OTcyTcTByeT claOad MHA 
MgO-Cr 698,3 mp). [IpokanuBaHue 9THX OOpasuoB oT 1200 yo 1450° npuBoguT 
K MOABJICHHIO B cieKkTpe MHHUM 1WMMHeIH MgAleO4-Cr 684,5 u 684,7 mp. c Bos- 
pacTarolleH HHTeCHCHBHOCTbIO H K OcMaOMeHHIo MHTeHCMBHOCTH HHH AleOs-Cr 
10 Mepe MOBbILMeHHA TeMNepaTypbl MpoKasMBaHuA. P cnekTpax JIOMHHeCIIeH- 
IMM OOpa3yoB, NpokaseHHbIx Bpuue 1450°,ocraiorca TombKO AHHH MgAl2Oa-Cr. 
CneqoBaTeibHO, Ip TemMMepatype npoKasuBanna 1200° nosBaneTca KpuctTas- 
muueckand ctpyKtypa MgAleOs, uro yka3pilBaeT Ha Havamo peakunu Mexyy MgO 
u Al,Os. Ora peakuna 3aKaHUMBaeTCA, Kak CuleyeT H3 MPHBeCHHbIX CIeEKTPOB 
JIOMMHeCHeHUMH (pwc. | a, Ha BKs. K cTp. 206), okomo 1450°. 

CnieKTpbl JIOMHHECHeHUHH OOpasloB u3 cMecu BeO-Cr u AleOs-Cr, mpoKamen- 
HbIX JO 1100°, cocrosT TOKO U3 IMHMM pyOnHOBOrO AyOueta 692,7 u 694, 2 my 
MOCTOAHHOM MHTeHCHBHOCTH. B cnekTpax OOpaslloB 3TOM CMeCH, MpoOKaJIeHHbIxX 
oT 1100 go 1450°, Ha6mogatoTrca Kak muHMM AloOs-Cr, Tak u MH WNOMHeIH 
BeAl2O4-Cr 677,0 4 678,7 Mp, IpHueM HHTCHCHBHOCTb MepBoro ciekTpa Majaer, 
a BTOPOro BOspacTaeT MO Mepe MOBbILICHHA TeEMMepaTypbl IpOKkaJIMBaHUA CMeCH. 
IIpu Temneparype Brie 1450° B cheKTpaxX JIOMMHECIeHIMM OOpaslloB OcTaIoTcA 
TOJIbKO JMHUM BeAl2Oa-Cr. Orcioga cueqyer, uro Mpu Temmepatype 1100° nosp- 
J€TCA KPHCTaWIMYecKad CTpykTypa wmuHemH BeAlzO4, KomuuecTBO KOTOpOM 
YBEJIMUMBACTCA TO Mepe NOBBIIeHHA TeMMepaTypbl BOT AO 1450°. Takum 
oOpasom, peakilua Mexyy ReO u AleOz c oOpasopanuem BeAloOs naunuaerca 
mpu 1100° u saxanunpaetca oxono 1450° (puc. 1 6). 

7[ia o6pasiop, cocrosmmx u3 cmecu BeAlsOa-Cr u MgO‘Cr, lipH Temne- 
paType NpokasMBaHua HuxKe 1200° B cHekTpax JIOMHHeCHeHUMH HaGONaworTca 
TOKO AMHHM BeAleOa-Cr 677,0 u 678,7 mp. Haunuaa or 1200°, nosBanerca 
cnektp MgAlzOa-Cr, HHTeHCHBHOCTb JMHMit KOTOporo BOspacTaeT MO Mepe M0- 
BbUUeHHA TeMMepaTypbl MpOKaJMBaHus. OHOBpeMeHHO Cc STMM, HauvHad OT 
1200° u Bplme, MaqaeT HHTeCHCHBHOCTD JIMHHEt cuektpa BeAleOa-Cr. [Ina 06- 
pasHoB, MpOKaJieHHbIx Bpitle 1450°, HaOmogaetca TobKO cnextp MgAl2Oa-Cr. 
CeqopatTesbHO, OOpas0Banve MarHHeBO-aJIOMMHMeBO! WIMMHeEIH 10 peakunH 
3aMelleHH A 


BeAlzO4a -+ MgO -—> MgAl2O4 + BeO 


Hauduaetca pH 1200° 4 sakanuuBaetca Ip Temmepatype oKoso 1450° (puc.1 @). 

Iloipaenve KpuctanmMueckux crpyKtyp MgAlsOa u BeAl2Oa pH yKa3au- 
“HBIX BbIMIe TeMMepaTypaXx, YCTaHOBJIeHHBIX NO CN€KTpaM JNOMMHECHeHIMH, MOL- 
TBePKMaeTCA TakKE M PCHTTeEHOrpaMMaMH 3STHX %Ke OOpasuos. 

TakuM o6pa30M, ycTaHOBJeHO, YTO MO cMeKTpaM JHOMMHecHeHuMM OTIeNb- 
HbIX OOpaslOB CMeCelt OKCHJIOB MarHuA M aJOMMHHA, OepHsIMA HM asOMHHA, 
a TAKKE CMCCH OKHCH MarHid MW OepHAHeBO-aJOMHHHEBO! LINMHeIH, IpoKaseH- 
HBIX IPH PasMMYHBbIX TEMMepaTypaxX, MOMKHO HaOMO/aTb 3a XOJOM peakMit 06- 
pasoBanua iwmonnereh MgAlsO4 u BeAlsOa. 

ABTop BbIpaxkaer ry6oKy10 OnarogapHocts IT. I. Peodunopy 3a PyKOBO- 
CTBO paOoToH, a Takxe E. B. Crporanosy u WV. WU. Koxunoit 3a IIPOH3BeeH- 
HbIC HMM PeHTTeHOBCKHe CBeMKH OOpasHos. 


Toctynuno 
20 X 1955 


UHMTHPOBAHHASA JIMTEPATYPA 


'K. M. ®enotTbes, TW. A. Borma H, Tp. 2-ro copem. 9kenm. MHHep. H ner 
Mian. AH) COCP,°Miy) 1987...) 9 Thi Ti Byam maces ay sedinG. aBve prance i fadamuees 
B TBEPAbIX (tbasax, M., 1949. ; 
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Aoxrsage Axagemunu nayxr CCCB 
1956. Tom 108, Ne 2 


XHMH fl 


WM. A. WAHXHEB u H. B. KOMAPOB 


MCCIEQOBAHHS B OBJIACTH CHHTE3A H TMIPEBPALEHHM 
CHCJIOPOACOAEP)KALIMX KPEMHEOPrAHHYECKHX COEJMHEHHH 


- CHHTE3 KPEMHEOPrAHHYECKHX ALETAJIEM HA OCHOBE BHHHJIOBOrO 
S@HWPA y-HIPOKCHIPOMMJITPHMETHJICHJIAHA, 
KPEMHEOPrAHHYECKHX CIMPTOB H CHJIAHOJIA 


(ITpedcmasazexo axademukom &. A. Kasanckum 1 X 1955) 


Hacrosulee HccueqOBaHHe ABJIAeTCA JlabHeEHIIMM pa3BHTHeM XHMMM TIpo- 
TbIX BHHHJIOBIX Sc:pupos (*), coMep2xalllHxX B CBOeM COcTaBe KpeMHHH (?,°). 

KpemneoprannuecKHi BHHHJOBbIM aspup (BHHHAOBbIH sup ~-ruqpoKcunpo- 
IMJITPHMETHJICHJIaHa) Obll MOmyyeH Hamu (7) NO BHAOM3MeHeHHOM MeTo_uKe 
\. E. ®apopcxoro u M. ®. Llocraxoscxoro (4) m0 cxeme: 


-H 
; KOH 
g HOCH, — CH,— CH,Si(CH,)3——> (CH,)sSi — CH; — CH, — CH, —O — CH = CH, 


> 
4 


B HactosmeH paOoTe BHHMJIMpOBaHhe \-rHApOKcHNponMTpHMeTHcHsaHa 
[POBOJMNOCb B Cpefle AHOKcaHa B IpHcyTcTBHH 7,0% amKoromata kamua. Ipu- 
feHeHHe TNOCMeAHerO NOSBONMIO YBeIMYHTb BbIXOJ| KPeMHeOpraHHyeckoro. BH- 
[M0B0TrO adupa Jo 63,0%. 

B mpempiyuiux HawmMx ucceqoBannax (° *) BoepBble OblIO ycTaHOBsIeHO, 
ITO TIpOCTbIe BHHHJOBbIe SPUpPbI OPraHHyecKHX CIMUPTOB pearupyioT c TpHaJ- 
‘HJl- MW TakxKe asiKu(apHu)-cHaHonaMH Cc OOpa30BaHHeM COOTBETCTBYIOWIMX 
‘(peMHeopraHvyecKHx alleTauel. 

Tlo3qHee ofHHM M3 Hac (*) ObIJIM CHHTe3MpOBaHbI CMelNaHHble KpeMHEeop- 
aAHHYeCKHe alleTaJIH B3aHMOJIEHCTBHEM BHHUVJIaJIKUJIOBLIX 2(PUPOB C 7{-ruApo- 
‘CHIIPOMHJITPHMeTHJICHJIAHOM TIO CXeMe 


CH, JOR 

du (CHy)sS1GHo-- CH = CH,OH = CHs— CH 

b ocH: —. CH)—CH,Si(CH)5 
k 


STpOCHHE MOJYYEHHbIX KpeMHeopraHNyecKkHX alleTavieli OBO OKasaHO CHH- 
30M OHOrO H3 MpecTaBuTeseli STOO pAya ABYMA JIYTAMH: 


(CH 3)3SiCH,—CH, —CH,0OH + iH, 


me) OC,H, 
CH, — CH 


S 
er a ie OCH, — CH,— CH,Si(CHs3)3 


(CH,),SiCH, — CH,— CH, — OCH = CH,+ 
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Hacrosauree HCCMEHOBAHHE MOCBAMITEHO USYUCHHIO B3aMMOJICHCTBHA anes 
JIOBOrO aipupa {-THAPOKCHIpONHJITpHMeTHJICH Jana c KpeMHeEOpraHHdeCcKUMH © 
CUMpTaMH HW CHJIaHOJIOM. ITpu 3TOM BIICpBBIe NOJyYeHbI Pas JINUHbIe CHMMeTpPUYU-— 
Hble H HECHMMECTPHUHBIEe KpeMHeOpraHuyeckue alleTaJIH, COWep*xKallHve B O6OHX 


payqukaylaxX aTOM KpeMHHA. a 
O6pa3oBaHHe CMeUIAHHbIX WH CHMMe€TPHUHBIX KPeMHeoOpraHhyeckKux aljeTaJIev © 


MOXKHO BbIPasHTb CJleqyrouleH CXeMOL: 
CH OSi(C.H5)s 
fe 
CH; — CH 
> ™ : 
OCH, — GH, — CH,Si(CHa)a 
OCH,Si(CHa)s 


= 


| iCH,OH ; 
Oc gets, Frill ACPI aoe ef CHGS 


| aN 
CH, . OCH, = CH, aad CH.Si(CHs)s3 
(CHS) sSICHCH, 


| 
CHp gi cae eee OCH, — CH, — CH SCH 
| wh 


CH, re CH3 = GH 
\ 
Si(CH3)3 OCH; — CH; —CHSNCHa)s 


CrpoeHve MOJYYeHHBIX alleTasieH BbITeKaeT H3 CaMOrO CHHTEesA. 

IIpu cuHtTese KpeMHeOpraHHyecKHX alleTasleH MCMOMb30BaHbI CJleqyloulue 
UCXOJHbIe MpoxyKTH: 1) y-rMqpoKcHNponMsTpuMeTucuaH; T. KH. 62— 
63°/10 mm; d?° 0,8408; np 1,4298; 2) BunuusoBEi sup y-ruApoKcumponna-— 
TpumeTHicunana; T. Kum. 60° (18 mM); dg°0,8171; np 1,4265; 3) Tpume- 
THJICHAM IMeTaHon; T. Kun. 123° (733 wm); 70,8551; np 1,4198; 4) Tpustua- 
cunaHon; T. Kum. 80° (30 mm); d;’ 0,8646; ni 1,4341. 

BuHHIOBHH IPUP Y-rHApOKCHNPONHATPUMEeTHACHMaHa. 
Vs 40 r (0,3 r mon.) TpuMeTHIcHIMI-y-MponaHosa, 0,89 r (0,023 r-aTom) 
MeTaJIJIMYeCKOFO KaJIMA Obl MOMyYeH pacTBOp aJIKOTOJATa KaJIMA, KOTOPbIM 
¢ 80 r quoKcaHa Obl 3arpyxKeH B CTaJIbHOH BpallalouwlMHCA aBTOKJIaB eM- 
KocTbio 0,5 ww. CojepskumMoe aBTOKIaBa IIpH KOMHATHOM TemMlepaType H M0- 
CTOAHHOM TepeMeWIHBaHHH HacbillasOcb alleTHJICHOM. 

Bcero B aBTOKslaBe UMes0cb 24 armocdeppl (9,88 r) alleTumeHa (TeopeTHuecKH 
HeOOxoOuMO alleTusieHa 7,88 r). ABToKIaB HarpeBasica mpH 150—160° B Teue- 
Hue O—6 yac. 13 aproksaBa BbITpyKeHa TEMHAad KUAKOCTH, KOTOPad NeperoHKol 
oTyelanach OT cMONbI. JlecTummaT 6 pa3 NpoMbiBanca BOOK, BepXHHH cuIOH 
MOCAENOBATeIbHO CYWIMJICA MOTALIOM HM MeTadHueCKHM HaTpvem. Ilocae AByx- 
KpaTHOH NeperonKH Nosyyexo 30,2 r npogyxta (63,2% oT TeopeTuyuecKoro) co 
C€YIOUMMM KOHCTaHTaMhH: T. Kum. 60—61° (18 mm); 2° 1,4265; d®0,8171; MRp 


Halieno 49,69, qua CgH,OSi Bemucneno RMp 50,10. Tlomyuennpie fannie 
COOTBETCTBYIOT BHHHNOBOMy S¥py  {-rHApOKcHMponuTpuMerTuscuana Cy: 
KOTOPbIM B IpHCyTCTBHM TpexXJIOpMcToro x*eNesa MOMMMEepusyerca. 
Wu(tTpuMeTuaAcuaAUuANpONnHaA) anetanpb. K cmecu 6,5 r 
(0,04 r-Mon.) BHHHNOBorO acpupa Y-ruApoKcuMponusTpuMeTucHAaHa u 6,0 r 
(0,04 r-Mou.) Y-rH{POKCHTpuMeTHsCcHaHa Ip KOMHaTHOM Temmepatype u 
NOCTOAHHOM TepeMellMBaHHU OOaBANOch 0,1 Ma 30% conaHO KUcHOTHI. IIpu 
- STOM HaOJOJaOCcb NOBbIMWeHHe TemMepatyppl Ao 54°. Peakiwonnasn cMecb Harpe- 
Balacb 30 MuH. np 60—65°, ocTaBmaAnacb Ha HOUb, Mocme vero HelTpaJH30- 
BaJlaCb MOTAINOM HM ABarxK Ab! (PpakUMOHUpOBasacb B BakyyMe. IIpu 3TOM BbIeeHO 
7,9 r upogyKta c T. Kan. 126—127° (6 MM); d?° 08549; n° 1,4350; Haliqeno 
MRp 88,67, nna Cy,H3,O2Si2 Beruucneno MRp 89,75. 
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Ta6Ouuna 1 
e 
XapaKkTepHCTHKa MOJIyYeHHbIX KpeMHeEOpraHHyeckHX alleTaJei 


n20 Bu- 


T. Kun. 2 
T.} 420 MRp C 4, H 9, St %, on 


®opmyuia aye 4 nn 


OSi(C,H,)s 
ie 
CH 
OCH,CH,CH,Si(CH,), 


OCH,Si(CHs)3 
[CH @ | 107— | 0,8408] 1,4271] 80,17 | 55,65; 55,74] 11,52; 41,52} 24,05; 20,75] 58,4 
6 | 108** 80,49 54,90 14,52 21,38 
OCH,—CH,—CH,—Si(CH;)5 
= OCH,—CH,—CH,Si(CH,)s 
te a| 126— | 0,8549| 1,4350] 88,67 | 57,67; 57,61] 41,65; 44,66] 19,03; 18,98] 63,3 
6 | 127** 89,75 57,87 11,80 49,34 
OCH,—CH,—CH,Si(CH,)s 


@} 132* | 0,8653] 41,4362] 87,83 | 58,58; 58,43) 11,82; 11,89] 19,06; 19,06) 60,0 
6 87,84 57,87 11,80 19,34 


IlpuMeuanusa: a—naiizeno, 6 — spluncaeno, * mpu 9 MM; ** npn 6 MM 


Tlonyyenupie JaHHble COOTBETCTBYIOT Au (TPUMeTHICH IH JIMponul) alleTasio. 
pIxON 63,3% oT TeOpeTH4uecKOrO. 

AHaOrHuHbIM TyTeM MOJyueHbI elle Ba KpeMHeOpraHHyecKUX alleTaJsA, 
HCTAHTbI KOTOPBIX iIPHBeeHbI B TAO. ls 


VWuctutyT oprannyuecko XHMHH Tloctynuo 
um. H. JI. 3e1mHcKoro ' 29 VI 1955 
Axaflemuu Hayk CCCP 


LMTMPOBAHHAS JIUTEPATYPA 


aKkKOBCKH UH, TIpoctie BHHHAOBbIe adupbl, Msg. AH CCCP, M., 
ctTakopcxuiad, HW. A. Wluxues, Mss. AH CCCP, OXH, 4, 
See Ase LUleHexormens), Jloxu. AH Asep6CCP, 11, 195 (1955). 
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PH3HYTECKAA XHMHA 


Tr. H. AJIEKCAHJIPOBA, B. ®. KHCEJIEB, K. fr. KPACHJIbHHKOB, 
B. B. MYPHHA u E. A. CbICOEB 


TEMJIOTbI CMAYHMBAHHA CHJINKATEJIEH PA3JINUHON 
CTENMEHH THAPATAWHH HEKOTOPbIMH 
OPrAHHYECKHMH SKN AKOCTAMH 


(II pedcmasazeno akademuxom M. M. Jy6ununeim 15 XI 1955) 


MuorouvculeHHble H3MepeHHA TeMJIOT CMaUHBaHuA cCHsIMKareia u KBapla 
oTAHHYeECKUMH MKAAKOCTAMH WH BOOM (MOHbIM OO30p STHX paboT Fo 1950 r. 
aH B (1,)) B OOMbIIHHCTBe OTHOCHJIHCb K eMHMIe Maccbl acopOexTa H, cmeqo- 
ATEJIbHO, SaBHCeJIH OT BeJIMYHHbI yeIbHOM MOBeEpXHOCTH MIPpMMeHeHHBIX O6- 
a3I10B. PasBHTHe Hajle%KHbIX MeTOJOB OMpeeeHHA YyeNbHOM NMOBepxHocTu 
OSBOJIACT YCTPaHHTb STY HeOMpefeJIeHHOCTb HyTeM OTHeECeHHA SKCHepHMeH- 
WJIbHO OIIpefeJICHHBIX TeIMJIOT CMauyMBaHHA K eMHHMe NOBepxHocTH. OynaKo 
3OHCTBa MOcseqHeH He OMMHAKOBbI JIA pasHbIX CHIMKareseH, TaK Kak CTeIeHb 
ipaTalMH MOBEpXHOCTH 3aBHCHT OT IIpesBapHTeNbHOM TepMHYeCKOH OOpadoTKH 
pasos. Kak Opiio noKa3aHO B padote (°), pH cCOBeplieHHO OAMHAKOBBbIX 
IOBHAX TaKOH OOpaOoTKH cTeMeHb FApaTalWH MOBepXHOCTH OKa3bIBaeTcCA 
ISJIHMYHOH JIA OOpasuoB c pa3sHYHOH BeMYHHOH yeubHOM MOBepXHOCTH. 
TOM cJlydae, CCH MOBEpXHOCTb OOpa3sila MpescTaBaeT COOOM MOBeEpXHOCTh 
€HOK TOp OYEHb MaJIbIX Pa3MEPOB, COHSMEPHMBIX C pasMepaMH ajcOpOHpyeMBIx 
JIEKY JI, HEOOXOAUMO IIPHHUMATb Tak2Ke BO BHHMAHHe CBA3AHHbIe C THM OCJIOXK- 
Hua. Ilostomy mpHBeseHHble B HTepatype (* 14) qanHble NO TelOTaM cMauH- 
HHA CHJIMKaresiA UW KBaplla, ayKe OTHECCHHbIC K eMHHWe MOBeEpXHOCTH, 3Ha- 
ITEIbHO paCXOAATCAH MexKy cocoon. 

V3 pa6otn (*) cmeqyeT, 4TO TeMmoOTa CMayMBaHHA BOJOM eMHMIbI NOBepx- 
CTH CHJIMKaresif MCHAeCTCA B 3aBHCHMOCTH OT cTeMeHH ee rugparaunu. IIpex- 
ABJIAJIOCb MHTEPeCHbIM TIpOBeCTH aHaJIOrM4Hoe UccJeqOBaHve TeINOT CMauH- 
HHA CHIMKareeH pasIMUHbIMH OpraHHyeCKHMM X%KHAKOCTAMH, KOra Mpowecc 
auMBaHHA TepMM4eCKH JervApaTHpOBaHHOH MOBepXHOCTH He OCMOMHAETCA, 
K B cwy¥ae BOJbI, BTOPHYHLIMH MpoueccaMH ee rupaTaHuH. . 

B KauecTBe UCXOJHBIX XKHKOCTeHM MbI BbIOpaJIH MeTHJIOBbIM WM H-IIpOMMOBbIi 
UPTbI, MOJAPHbIe MOJIEKYJIbl KOTOPbIX MOryT OOpa3OBbIBaTb, TaK MKC KaK HM 
JICKYJIbI BOJbI, BOJOposHEIe cBa3sH c OH-rpymmamu Ha MOBepXHOCTH CHVJIH- 
reid WU HeMOIAPHy!O %XUAKOCTb — H-renTaH. Bce 9TH KUAKOCTH TWaTeMbHO 
COJMOTHPOBaJIHCb: CIMpTbl — MeTaJWIMYeCKMM MarHveM, TellTaH — MeTad- 
YeCKHM HaTpHeM, H 3aTeM paSrOHAJIHCcb Ha peKTHPUKANMOHHOH KOJOHKE. 
IM paOOTbI HCHOIb3OBaIMCh Bcerfa cBeKeeperHaHHble (PpakUMH 2kUKOCTEH. 
XOJHbIe OOPa3sUbl Obl Te Ke, YTO H B paboTe (5), T. e. cuauKarenu K-2, KCK-2 
KCK-1 c yebHbIMH NOBepXHOCTAMH, COOTBETCTBEHHO 695, 400 u 275 M/r 
paOoTe IIpHMeHAJIMcb OOpasubl STHX CHMMKaresen, MpOKaseHHble IPH KarKTOu 

HaMeyeHHbIX Temnepatyp (oT 300 qo 900°) B TeyveHHe 24 Yac. Ha BOSYyXe. 
TOMMKa OMpefeseHuA COfepKaHUA CTPYKTYPHOH BOMbI W KaJOPHMeCTPHYECKHX 
MepeHuli Opisia Ta Ke, uTO u B padore (*). [locKombKy Ha TemmoTy cMadyHBaHHA 
raHHYeCKUMH X2KHAKOCTAMH BJIMAIOT ake HHYTOXKHbIC IPHMeCH BOI, B pacer 
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IIPHHHMAIHCb HeM3MeBHble SHAaveHHA TeNNOT, Moyyaroumeca Mp TMOCMENO 
BaTeJIbHOM pasOHBaHH pala aMMyJIOK C CHAMKAreJeM B OMHOM HM TOW Ke Kaulo 
puMeTpHyecKOl KUAKOCTH. Y Me/bHbIe NOBEPXHOCTH KaK MCXOMHBIX, TAK mpo 
KAJICHHbIX OOpaslOB OMpef{eAIHCb M3 U3OTEpM afcopOluN asoTa pH Temuepa 
Type ero KumMeHua mo MeTogy BOT. 

Kak cnenyer u3 puc. | A, aqcopOuua TMapoB a3soTa B pejemax OWIHOOK OTIbIT 
He WYBCTBUTeIbHa K H3MCHeHHIO MIpHpOfbl MOBepXHOCTH CHNMKaresA MPH CP 
TepMHYeCKOH JervpaTauuu Ha BOSsyXxe. Mana uyBCTBUTebHOCTh afcop6 
IMM a30Ta K H3MeHeHHIO IpvpOfbl MOBepXHOCTH acopOeHTOB NO TBEp*xK 
jlaetcad COBMaeHveM aOcOJIOTHBIX M3OTepM afcOpOUMN NapoB a3s0Ta Ha CHMKa 
ree HW amiomocuuuKate (1°), aHHbIMHM TO TeMOTAaM CMaUMBaHHA 2KHAKUM a30 
Tom (1°), a Tak2Ke JaHHbIMM 10 AudppepeHUMaIbHbIM TeMIOTAaM alcopOWuu asor 
(17) H BRIYHCeHHBIMM M3 HX TerIOTaMH CMauHBaHHs (7°). 


M/me M/m? 
PM /M A 5 6 | 
10 . ‘ 

of 

D 5 a2 

°7 
Q05 G10 O15 ae O00 ae Q05 G10 QIS 
Mp. c P/p, : 


Puc. 1. H3orepmbi afcup6mHu mapoB a30Ta, OTHeCeHHble K eAMHHIe MOBepXHO- 
cra: A — cuuKkarena K-2, npoxanennoro mpu 300° (7), 600° (2), u 900° (3); 
B — cuauxareneit K-2 (1), KCK-2 (2) w KCK-1 (3), mpokanenuerx npx 300° 


Ha pucs 1 B u306parkenbl H30TepMbI acOpOMMH NapOB asoTa, OTHECeHHBIe 
K @HHHUe NMOBEPXHOCTH, JIA TpeX HCXOJHbIX OOpasOB cHIMKareseH, MpvMe- 
HABIUMXCA B HacTosuleH pa6ote. Tlonyuenuple JaHHble corsacyioTca c padoTou 
(18), rye Obl ycTaHOBseH tbakT COBNMaeHHA aAOCOMIOTHBIX H30TepM afcopOuHA 
a30Ta Ha KBaplleé, KpyNHONOpHcTOM HM TOHKONOpHcTOM cHMKaresax. McKaKe- 
Hve H30TepMbI acopOuuH MapoB aso0Ta, OOHapyKeHHoe B paodore (1%) AA OMHOFO 
oco60 TOHKOMOpucTOrO O6pa3sia CHAMKAareA H BbISBAaHHOe YCHJIeHHeM ajcopo- 
IMOHHOrO NOTeHUMasa B TOHKHX Nopax, WIA HalwwHX OOpasuoOB He HMeeT MECTA, 
Kak 9TO calefyeT U3 prc. | B. 

TlonyueHHpre HaMH JaHHble NO TelJOTaM CMaYHBaHHA MeTHJIOBbIM, H-IIpo- 
NMJIOBLIM CIIMpTaMH UM rellTaHOM CHJIMKareseH passMYHOM CTeMeHH rHApaTaunu 
IpeycTaBaeHbl Ha pc. 2. SaBuCHMOCTb TeNJOTbI CMaYHBaHUA MCTHJIOBbIM CIMp- 
TOM e€/HHMIbI NOBEpXHOCTH CHIMKAaredA OT CTeMeHH ee rHApaTallMu BbIpakaerca 
IIpAMOH, Ha KOTOPOH Je%KaT COOTBETCTBYIOMMe TOUKH JIA BCeX OOpasloOB CHIH 
KarejleH, B OTMHUHe OT CyYaA CMauMBaHHA BORON (*), Kora Ha TensOTy CMadH- 
BaHHA TeEpMH4eCKH JerHApaTHpOBaHHbIX OOpasilOB HaksabIBaeTCA elle JONO- 
HATCJIbHbIM TENNOBON spPekT, CBASAHHbIM c rHApaTauMelH NOBepxXHocTH. Orca 
cmefyeT, UTO TeNOTa CMaYHBaHHA CHJIMKaresA MeCTHJIOBbIM CHHPTOM 3aBHCHT 
TOJIbKO OT CTeEMe€HH FHApaTauHH ero NOBepXHOCTH HW HE 3aBHCHT 3aMeTHbIM OO- 
pasOM OT XapakTepa IOPMCTOCTH HCHOb3OBaHHbIX B paOoTe COpa3sil0B CHJIU- 
Karelia, O UCM CBMACTEIbCTBYIOT MpaKTHYeCKH OJHHAKOBbIeC 3HAYeHHA TeMJOT 
CMauMBaHHA JIA peskO pasMyaloulMxcA OOpasoB (K-2 u KCK-1) npu ognna- 
KOBOM CTeMeHH HX rHApaTauwnH. ITO NOATBepx*RaeTcA TaKKe COBMAeHHeM TOJy- 
YeHHbIX B padore ('*) KpuBHIX AucepenunalbHOH TenJIOTbI aqcop6uu nNapor 
MeCTHJIOBOrO CIMpTa OT acOpOHpoBaHHOrO ero KOMHYeCTBAa, OTHECEHHOYLO K eH: 
HHWe MOBEpXHOCTH KBaplla, KpyNHONOpHCTOrO UM TOHKOMOpHcTorO cusIMKaresel. 
BpmuceHHad OTCIOAa aBTOpaMH TeNMOTa CMaYMBaHHA STUX ajlcopOeHTOB MeTH- 
JIOBLIM CIHMPTOM OKasasiacb paBHol 230 spr/cm”, aro coBMaso ¢ HeMocpesCTBeH: 
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| 9 
pIM na onpenedenvem (*), BbINOJIHeHHEIM Ha Jpyrom OOpasuH cHwIMKarena*. 
| paoote (™) Takxe xe ObINO OTMeNeHO, UTO TeTLAMOTH cmdqnBanua cnsnKa- 
"Jit METHJOBBIM CIIMPTQM H, NOBHAMMOMY, BOJOl MpakTHyecKH He 3aBUCAT 
P EfO CTPyKTypbl. 

Ip mepexoge K nponusnoBomy CUMPTy TelMOBbIe TOUKH, COOTBeTCBYIONNe 


Jee KPYNHOMOPHCTHIM OOpasnam KCK-1 u KCK-2, nexat 3amerno BbILLe, YEM 
SIKH JX = cHaHKarenu K-2, 


DH OMHAKOBOH cTeneHH TruJ- 
ATaWMH MOBepXHOCTH, OOpasya 
3€ «MapasebHbIX Apyr Apyry 200 
IAMBIC; AHAJIOTHYHOR ABIIeEHHE ' 
Mee€T MECTO HW AIA TreltTaHa. Jro 
[eNleHHe JIHHeMHOM 3aBHCHMO- 

HM WIA CHIMKareseH Cc pasHbiIM & 
ipaKTeEPOM TIOpHcTOCTH O683aHO, 140 
BUIHMOMY, BJIHAHHIO MOp, KO- 

poe HaYHHaeT CKa3bIBATbCA IPH 
spexoye K MOJIeKyaM c 607b- 

MMH 9pPeKTHBHBIMH pa3Mme- U 
MH. é 4 8 pM/n? 
C ysBemMyeHvem cremeHu ruy- 
ITALNUH MOBep XHOCTH CHJIUKAaresla Puce. 2. TenJoTbI CMauHBaHHAl MeTHJIOBbIM CNHUpTOM 


wloTa cMauMBanua ee Book u_ (/), Boxoli (*) (//), x-mponuaospmM cnuptom (I//) x 


S remtaHom (/V) cumukarenei K-2 (1), KCK-2(2) 
MpTaMM JIMH€HHO BO3pacTaeT, 5, KCK-1 (8) B 3aBHcHMocTH OT rH~paTanHH ux n0- 
O MOTBepKaeT BbICKasaHHOe BePX HOCTH 


paoote (*) mpeanonoxenne o 
ONHOPOAHOCTH MOBEPXHOCTH CHJIMKarese, cocTosmeli u3 ru{paTHpOBaHHDx 
ACTUApaTHPOBaHHbIX Y4ACTKOB WIM MeCT, SHEPreTHYeCKHE CBOLCTBa KOTOPBIX 
: 3ABUCAT OT HX COOTHOUICHHA. 

B 9TOM cilyyae cipaBeqmBo paBenctBo (°): 


7pé/om? rs 


Q = (q2—9g1) 82 + G1, 


e Q—TenmoTa CMauHBaHHA YaCTHUHO JerufpaTHpoBaHHOl NMoBepxHOcTH; 
H Gi — COOTBETCTBEHHO TEIVIOTbI CMaUHBaHHA MOMHOCTbIO TH paTupoBaHHoli 
NOJIHOCTbIO AerHApaTHpOBaHHOH MOBepXHOCTH; se —cTeneHb TuApaTauun 

BEPXHOCTH. SHayeHue g, AA METHMOBOrO cCMpTa, NOMyYeHHOe sKcTpanoss- 

lei IpAMOH WO MepeceyeHua c OCbIO OpAHHaT, cocTaBasneT 75 9pr/cm?, 
€. BeIMYMHY OOO, YeM JIA Bog (50 spr/cm”), uTO yKa3bIBaeT Ha THApo- 

OHbIM XapakTep JleruspaTupoBaHHOH mMoBepxHocTv. SHayenHe BeMHUMHDI 
OCTae€TCH HEH3BECTHBIM, MOCKOJIBKY MbI He pacMosarasiu, NOBHAHMOMy, O6- 

3UaMH C MOJHOCTbIO THApaTHpOBaHHOH MOBepxHocTHIO (°). 

B cayuae cMaynBaHua OOpasiloB cHIMKareseh remTaHoM TenwoTa CMauHBaHHuA 
CKOUIbKO YBeCJIMYMBaeTCA C pOcTOM rMApaTalMH noBepxHocTH. Haksion mpa- 
1X AQ/ds, = d2—, JA BCeX HCCACAOBAHHBIX HKHKOCTeH pasJIMYeH; OH yKa- 
BaeT Ha Pa3IMUHbIM XapakTep aj(COpOMMOHHbIX B3aHMOJelicTBHH MOeKyJ 
OCTABIAIOWUX UXTpPynll c TaKMMH NOBepxuHoctamH. JA BLIACHeCHHA STHX BO- 
OCOB cuIeyeT HCHOMb30OBaTb JOCTATOUHO KPYNHONOPHCTble WH HeMOpucTle 
paslibl KP€CMHeE3eMa C MOBepXHOCTAMH pasJIMUHOH CTeleHH TufpaTaluu, Ha 
TOPbIX MOLT ObITh NOMYYeHbI He 3aBHCALIME OT MOPUCTOCTH SHAYeHUA TeNJOT 
AYMBaHUA JIA WWMpOKOFO Kpyra pa3MYHBIX KUAKOcTeM U, B YACTHOCTH, QA 
MOJIOTHUCCKOTO pa CHHpPTOB. 

IlomyyeHHble HaMH JaHHbIe MOKAaS3bIBaIOT, YTO, NOCKOJIbKY TeMJIOTbI, CMa4uHBa- 
A 3ABHCAT KaK OT CTeMeHH ruApaTalHH NOBepXHOCTH, TaK H, NO Mepe yBeJIH- 


* CreneHb THApaTaluu uccJieqoBaHHbIx B padore (1%) KBaplla H CHJHKareseH aBTropamn 
onpefesanacb. CofepkanHe CTpyKTYpHOH BOI B CHJIHKaresie, HCIOMb3OBAHHOM B padore 
-BBIUHCJIeHHOe HAMM H3 JaHHbIX, IPHBeJeHHBIX B 9TOM paboTe, cocTaBlano 3,09 wM/m?. 
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YeHHA SdceKTHBHbIX ~pa3MepOB MOJIeKYyJI HKHAKOCTeM, OT XapakTepa NOpHcToOcTY 
MCNOMb3OBAHHBIX OOpasiloB CHIMKareiA, MaHHble, MOMyYeHHbIe B OO/IbUIMHCTBE 
paHee BbINOJHCHHbIX paOoT Ha pas/IMYHbIX CHIMKAareAX, HE COMOCTABMMbI MexK]} 
co6oH. Orciofa TakxKe cuelyeT, ITO TeMMOTa CMaYHMBaHHA CHJIMKaresia He MOKE} 
ObITh BLIPaxKeHa OJHUM yNCJIOM (9 24) JIA BOAbI H METHOBOFO CIIMpTa — B CHIIy 
3aBHCHMOCTH e€€ OT CTeMeHH rH paTallMv NOBepXHOCTH, IA reliTana, rye 3Ta 3a: 
BUCHMOCTb IIpaKTHYeCKH OTCYTCTBYeT, — OT XapakTepa IOpHCTOCTH UccIeyeMbIxX 
o6pa3noB. TakHM O6pa30M, JIA BbIUHCCHHA YebHOH NOBepXHOCTH CHJIMKa- 
rejIA H3 TeMJIOTHI CMaYHBaHHA. ero BOAO UH METHJIOBLIM CIHpTOM HeEOOXOHMO 
YUMTHIBATh 3aBHCHMOCTb ocmeqHeH OT cTelmeHH THApaTalluH MOBepXHOCTH. 
Ecam Jia TakuX OnpefseneHui B KavecTBe CMAUHBAaIOMel %XUAKOCTH B3ATb He- 
NOJIAPHY!O XKHAKOCTb C BECbMa MAaJIbIM 90:pPeCKTHBHbIM Pa3MepOM MOJIEKYJI, TO, 
Kak 9TO CyIeyeT H3 HallIMX JaHHbIX U Pe3yJbTaTOB, NOJyYeHHBIX B paooTe (1%), 
NOJIb8OBaTLCA OMHOM aOcOJNOTHOH BeMYMHOM TeEMOTI CMayYMBaHHA JIA CHJIM- 
KareyleH, pa3IMUHbIX TIO CBOeH CTpyKType HW MpHpoye NoBepxHocTy, Oyzer, 
TOBAMMOMY, BIOJIHe BO3MOKHO. : 

VMutTepecHo OTMeTHTb HefaBHO NOABMBILyIoOcA padoTy (2°) no TemmoTaM cMa= 
YHBaHHA CaKM BOOM, METHJIOBbIM CIMpPTOM H reKcaHOM, Tye aBTOP, NpoaHaJH- 
3HpOBaB Te OOpasibl CaX%K, C KOTOPbIMH OH padoTas, H IpHHAB, UTO ONpeseeHHbIi 
XMMHYCCKUM AaHasIM3OM KHCIOpO OOpasyeT JIHWIb MOBeEpXHOCTHBIe OKHCJIBI, 
Halle] aHaJIOTMYHy!0 Hallie 3aBHCHMOCTb MexKy TelMOTOM CMauHBaHUA CcaxkKE 
M CT€MeHbIO OKHCJICHHOCTH ee NOBepXHOCTH.OKasasocb, YTO JIA MepBLIX JBYX 
*KUKOCTeH TeMNOTa CMaYMBaHHA JIMHEMHO BO3pacTaeT MO Mepe OKHCJIeHHA T10- 
BepXHOCTH, B Culy¥ae Ke reKcaHa OHA OCTaeTCH MpakTMYeCKH HeU3SMeHHOM. | 

ABTOpbl BbIpaxKaioT OlarofapHocTb B. B. Unpuny 3a nogyepxKy aTO pa- 
OOTEI H OOcyxKeHHe pesyLTAaTOB. 


Mockosckui rocyfapcTBeHHblii yHuBepcuTerT Ilocrynuo 
um. M. B. Jlomonocosa 9 XI 1955 
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Jlokxnagn Akagemun Hayk CCCP 
1956. Tom 108, N 2 . 


PH3HTECKAA XHMHA 


O. B. HEMMAH, JI. H. PAPMALIUOBA u H. B. DIAMOMHHKOBA 


K BOMPOCY O CTPYKTYPOOBPA3OBAHHH B CYCHEH3HAX 
: CYJIBPATA BAPHA 


(I] pedcmasaexo akademuxom II. A. Pe6uxdepom 9 XI 1955) 


B uactosie paOoTe npegcTaBseHbl pesysbTaTH, MOyYeHHEIe Hamu pH 
CNeAOBaHHN OcOOeHHOCTeH CTpyKTypooOpasoBaHHA B cycneHsuAax cysbbata 
pua. Kak u3pecTHO, cyMecTBeHHYy!0 poOb B pasBUTHM Mporeccos CTpyKTypo- 
pasoBanHA B HCOpraHNyecKHX CyCIeH3HAX WIpaeT B3auMOJelicTBHe TBepALIX 
CTH, C OKpy2KatoleH cpefoli, T. €. ABMEHHE CONbBAaTAaLHH. ; 

KauectBeHuble HaOu0J{eHHuA NOKa3bIBaloT, HallpHMep, 4TO NOBeyeHHe cycneH- 
M Cybata Oapusa B BOAHOH cpeqe 3aMeTHO OTMMYAeTCA OT ee NOBETeHHA B 
WWHO-CIMpTOBOH cpefe. OcayKu cympcata Oapus, nony- 
HHbI€ IPH OCaxKeCHHH H3 BOAHBIX PacTBOpOB, KpHcTau- 
(YHbI, ObICTpO cequMeHTupyoT.. IIpu ocaxgenuu xe 
Jibpata OapHA 3 BOMHO-CIMpTOBbIX pacTBOpOB OOpa- 
FOTCA BbICOKOAUCIepcHble CycieH3HH, Joroe BpeMsA co- 
eM He Ocejarollue. 

TakuM OOpasoM, HaJIM4ve HEKOTOpOrO KOIMYeCTBAa CIHp- 
B BOJHOM cpeye cnocoOcTByeT cTaOHM3aluN CycieHsHH. 
poe 06 OcoOeHHOCTAX STON cTaOHIH3alHH H Obl U3sy4eH 
IMM JWIaTOMeTpHYeCKHM H Cef,MMeCHTAILMOHHBIM MeTOJaMH. 

Tak Kak OOpa30BaHHe OcayKOB, a Tak»Ke ABJICHHE COVIb- 
TalMu HW MeCObBaTAalMW CBASAHbI Cc OObeMHBIMU adbdPeK- 
MU, TO, IpHMeHAA [uNaTOMeTpHuecKHH MeTO, Mbl mIpey- 
ara TOyYTb ONpeseseHHy!o XapakTepHcTuKy 3TUX 
OILECCOB. 

TlunatTomMerp, KOTOPbIM MBI MOJIb380BaIHcb, MpescTaBaeT cOOOH HeCKObKO 
MOHSMCHCHHY1O KOHCTpyKUMIo MpHOopa, mpumeHeHHoro A. B. Huxomsae- 
m HA. TI. KypHaxoson ('). YcerpolictBo ero sacuo u3 pue. |. 

OcTOpoO2KHbIM BCaCbIBaHHeM Yepe3 IPOTHBONOJOKHLI KaNHJWIAp ABa KOeHa 
(MaTOMeTpa 3aNOJIHANHCb JO ypoBHA a—a 0,075 vw pacTBopaMH cybiPata HaT- 
[Id H XJOpHya OapHaA, MPHFOTOBJICHHbIMM Ha BOJe HIM Ha BOJHO-CMMPTOBbIX 
lecax. BepxXHaAd 4acTb cOcyfa 3aNOIHANACh TOMYONOM. SanOJIHeHHbI WuaTo- 
Tp MOMeMLaJICA B TepMOCTAT, TeEMIMepaTypa B KOTOPOM IIO/ep2KHBalacb C TOU- 
cTbIo 70 0,01°. Vamepenua nponsBoxusuch pu Temnepatype 20°. Msmepus 
YaJIbHLIM YpOBeHb TOJyOa B KalWApax, OCTOPOKHbIMA HaKJIOHeEHHAMH 
aTOMeTpa MepeMelIMBaIH pacTBOpb! Mo, ToyouoM. Jlocne storo cHayasa 
pes 15—30 mMuH., a NOTOM Yepes Oouee AIHTeIbHbIC MpOMeKYTKH BpeMeHH 
OH3BOUJINCb U3MepeHHA YpOBHA TOyONa B Kalwsspax. ONbITbI MHOFO- 
aTHO TOBTOpsAHcb. IlomyyeHuple JaHHble MpescTaBJeHb! Ha pic. 2. Opaunata 
3TOrO pcyHKa MpefctaBsaeT coOo10 H3MeHeHHe ypOBHA TOyONa B KanK- 
pax unaTometpa. 


Puc. 1 
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Ilpu ocaxkeHHH B 11060 cpee B MOMEHT CMEINCHHA OJ ydaeTCA MOO2KUTE 
Hb OOBeMHBIM odbeKr, XapaKTepH3yioulMicA HavasIbHbIM CKaYKOM YPOBH 
Tomyoua Hy. ITOT NOMOXKUTEMbHbIM SPPeKT XapakTepusyeT yBeMHYeHHE OObeM 
pH BbIeeHHH TBEpAOH tasbl 3 pacTBopa. 

B sogHoli cpeze B JambHeliuiem HaOJHOfaeTCA MEJICHHO MpoTeKaroulee C 
BpeMeHeM HeGOMbWUOe CxKaTHe. OHO, BEPOATHO, MOKET ObITh OOBACHEHO NOCTE 

II€HHbIM yIOpAOUMBaHHeM KPHCTAaJJIM 

wl, dees Las a Lions CTPpyYKTYpbl OcayKa cyJbiare 
pua. . z 

: B BOHO-CHHpTOBBIX cpeaxX BbIAB: 

xi JIMeTCH WHad 3akoHOMepHocTD. [loca 
CMEIICHHA PaCTBOPOB OJ ydaertcA Takx' 
HOJOMKUTEIbHBIM OOBeEMHDIN SPeKT, H 

MCHbIUMH, GEM B BOMHOH cpeye. Cam 
CYIECTBEHHOe COCTOHT B TOM, YTO NOC= 

me ocaxKyeHHA pacuiMpeHve mpojos 

cymku *KaeTca ene HekoTOpoe Bpems. JLocTur 
ip? -«xHYB OMpegesieHHOrO MaKCHMyMa, OObeEM 
Puc. 2. [[uatomeTpuyeckHe KpuBble. J — CHCTEMT a CT ee 
ocaxkeHHe 43 BOAHOrO pactTBopa, 2 u 3— u3 Bpemena, OTBevalollwe MaKCHMyMaM Ha 
OMHOCIMpTOBLIx cmeceli: 2— 12% cnupta, AHJaTOMeTPHYCCKHX KPHBBHIX, MO NOpA- 
3 — 15% cnupra KY BeJIMYMHbI COrlacyloTcA C BPeMeHaM 

‘ Havasia CeqHMeHTalHH. . 

Jina Ce€QMMeHTAaLHOHHbIX OMbITOB MbI BOCHOIb30BaIHCh BecaMH WuHrypoB- 
cxoro. Ha puc. 3 mpeycTaBeHbl pesyJIbTaTbl HEKOTOPbIX M3 9THX OMbITOB. Kpu- 
Bad 2 9TOrO PHCYHKa COOTBeETCTBYeT KpHBOH 2 puc. 2. 

Oceylanue B BOAHOK cpeyle HaYHHaeTcA cpa3sy %Ke Mocme OOpas0BaHHA OcaKa. 
B BO,HO-CHMpTOBOH cpejle NOce CMeLIMBaHHA pacTBOpOB U OOpasoBaHHA OcayKa 
cymbpata Oapua OH HeKOTOPOe BPeMA MpOMOmMMaerT OcTaBaTbcA BO B3BEMICHHOM 
COCTOAHMM. ToubKO mocie onpesemeHHoro : 
MpOMexKyTKa BpeMeHH HaOwOsaeTcA TakxKe / : 


if 2 


JOBOJIbHO ObicTpoe oceqaHue. Emy mpemiuect- 
ByeT HaOsioaeMaA BH3yasbHO Koaryauun 2 
cycleHsuH. 

OObsacHHTb OCOOeHHOCTH MOBeAeHHA cyc- 
MeH3MM Cybdpata OapHa B BOHOcHupTOBOH = ™~ 
cpewe MOXKHO cueqyrouluM OOpa3som. OueBuy- 

HO, B Me€pBOHayabHO OOpasyromlelica cycneH- 

3HMM B BOJHO-CIMpTOBOH cpeye OcaqOK cywb- | 
cbara OapuaA coubBaTMpyetca cuupTom. Tak Puc. 3. Kpuspie cequmentanun cye 
KaK COJIbBaTallMA COMpOBowKaeTca CxKaTHeM,  NeHSHli cysbata Capua. 1 — B Bose 
TO BCIeACTBHe STOTO NepBOHayaMbUbIi sppekT ge i. 12% ph rR 
paciiMpenus (H)) ipH oOpa30BaHuH ocayKa R TPES 
OKa3SbIBaeTCH MECHBINe, YEM COOTBETCTBYIOMMH sppekT pH  ocaxkjeHHH 
M3 BOAHOK cpeye. B fambHelimem B cycleH3HH BOSHKaeT Mpouecc Je 
COJIbBaTaWMH, BO BCAKOM CJlyuae Ha STO YKa3bIBaeT HaGsOaemMblit B TeyeHHe 
He€KOTOpOrO BpeMeHU sdiekT pacuiupenua. 

IlocreneHHo pa3BHBalolHecA MPOpbIBLI CO/IbBaTHbIX OG6oO0UeK IpHBOAAT 
B KOHI€ KOHIOB K TOMY, YTO CYCHeH3HA NepBUYHEIX YacTHI, Tepser ycroriuu- 
BOcTb, KOarysMpyeT, HM HauMHaeTcA ee ceqMMeHTalua. MakcuMyMbI Ha KPHBBIX 
3aBHCHMOCTH OODEMHOTO acpPekTa OT BPeMeHH YKaSbIBAIOT, OUeBHHO, Ha 3aBep- 
meHHe Mpowecca MecoubBaTaunn. 

Murepecna KOHUeHTpallvOHHaA 3aBHCHMOCTb 93TOrO adpdexta. YBejuuenne 
comepKaHuA CHMpTa B pacTBOpHTee MPHBOAMT K TOMY, 4TO JecoNbBaTAMA 
CyCHeHSHM MpoTeKkaeT MejienHee. MakcumyM Ha KpuBoli H = f(t) capuraerca 
B CTOPOHY OOJIbLIMX MpoMexXyTKOB BpeMeHH. TakuM O6pa3oM, B 3TOM cay dae 
CyCHeH3HH sABIAeTCH Oonee ycrowuMBon. 


Tlocae SaBEPUICHHA TIpPOWeCccOB JeCObBaTaUHH u KOaryJIAWUMU MpOWCXOWUT 


; 
3 60 «12 mun 
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AIbHeHiee CTapeHWe Ocaj{Ka, COMpoOBorkKarouleecH CKATHEM, CBA3AHHBIM, 
FEBHHO, C TepexOOM K Oonee yNOpAOUeHHOM cTpyKType. 

TakHM o0pa30M, IIpHMeHeHHe JMaTOMeTpHuecKOrO MeTOJa MO3sBOsIMO Ha 
pOcToM cJlyuae cycleH3suu cymbiata OapHA MpocieUTh pONb Cpebl HU COJIb- 
aTalluH B Tpoleccax cTpykKTypooOpas0BanHaA. 


BoponexcKkult Tlocrynuso 
HH?KeHepHO-CTPOHTeIbHBIM HHCTHTYT 23 IX 1955 


UMTHPOBAHHAA JIATEPATYPA 


1A. B. Hi konaes, A. T. KypuaxkosBa, COopH. SamuTHble MeHKH Ha COAX, 
I3g.. AH CCCP, 1944. 
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Jloxrnagn Axagemuu nayr CCCP 
Ia 1956. Tom 108, Ne 2 


PH3HTECKAA XHMHA 


}O. A. MEHTHH u B. M. TATEBCKHA 


PA3HOCTM 3HEPFHM MOBOPOTHbIX H30MEPOB HEKOTOPDbIX 
rAJIOTEHNPOH3BOAHbIX YFJIEBOAOPOOB 


(Il pedcmaszeno akademuxom II. A. Pe6uxndepom 1_X 1955) 


O6mee 3HaueHHe HcceOBaHuM MO NOBOPOTHOH H3OMepHH XOPOLIO H3BeCTHO. 


TeM He MeHee, BCECTOPOHHE H3y4eHbI C STOH CTOPOHbI MOKa OYCHb HeEMHOTOUHC- 
JICHHbIe MOleKyJIbI (IpexKe Bcero, HaNpwMep, TasIOreHIpOW3BOAHbIe 9TaHa, 
cm. (1°) '% WuTHpoBaHHyto TaM HuTepatypy). JlaxKe Oo NpocTeHuimx rasOMHbIX 
aIKUJIaX HMeIHCb JO MOcneqHero BPCMCHH XOTA HW WeHHbIC, BCe-TaKH JaJIeKO 
‘He MoHble cBeqeHua (4%). 

B wacroameh padote mpHBo,ATcA HW KpaTKO OOcyXaroTcA OCHOBHBIe pe3yJIb- 
TaTbl UCCJIeAOBAaHHA NOBOPOTHOM M3OMepHH HEKOTOPHIX TaJIOMJHbIX aJIKHJIOB UW 
1,2-quranoreHlpOv3BOAHBIX yreBoqopoyos. MccneqoBamuch creqyrouue o6b- 
eKTHI*: XJIOPHCTHIM mpomun, T. Kun. 44,5° (740 mm) (°); OpomucTHI nponua, 
T. Kum. 71,0° (°); 4-OpomuctThl OyTun, T. Kun. 101,4° (°); Opomuctpilt v30amun, 
T. Kum. 121,5° (8); 1,2-quxnopatan, T. Kum. 83,4° (1,”); 1,2-nH6pomaTaH, T. KHIM. 
131,3° (#,?); 1,2-qu6pomnponan, T. kun. 140,3° (750 mm) (°). Uxcdbpaxpacupie 
CHeKTpbI NOPOWeHHA BCeX STHX BelllecTB B OOMacTH OT 400 yo 1500 cm“, onn- 
caHWe MeTOJUKM MX MOJyYeHHA M YaCTHUHOe OTHECeHHe YacTOT OBI ONy6muKO- 
BaHbIl HaMH pauee (1°). 

B HacTosmleH padoTe MpaBHJIbHOCTb OTHECeHHA MOJIOC BaJIeHTHLIX C — Hal 
KONeOaHHH WM BHEIWHUX JePopMalMOHHBIX KOseOaHHH CH, rpynn, a umeHHo, 
yacToT xmopucToro mponusa C—C] o, = 649 cm! u w,= 728 cm? nu CH, 
©, = 1305 cm? u w, = 1260 cm, G6blma NpoBepeHa 2KCMepHMeHTOM NO «BBI- 
MopakuBaHnHioy. UcnonbsopaBliaaca MpH 9TOM KIOBeTa MoKa3saHa Ha puc. |. 
Cnektp KpHcTasmuecKoro XJIOpHCTOrO Mponuwia NoKasaH Ha puc. 2 nog cneK- 
TpoM %XHAKoro BemlecTBa. Tlonochr w, = 649 cm! wu 1305 cm, orneceHHpie 
panee (7°) kK NoBepHyToMy Ms0Mepy XJIOpHCTOrO Mponvia, B CMeKTpe KpucTau- 
JIM4eCKOrO BelllecTBa OTCyTCTByIoT. CoBepwIeHHO aHaJIOrHyHbIii onbiT c | ,2-qu- 
XJIOpsTaHOM Obl MpoBegeH Masxep6e u Bepnurreftuom (11). B aurepatype 
MMeIOTCA TaK2Ke JaHHble MO CNeKTPaM KPHCTaJNMYeCKHX OpOMUCTHIX Nponusa 
u H-OyTusa (*) u 1,2-qu6pometana (*). 

OcHoBHont SajaveH HacTommlero HCCJeqOBaHUA OBO HaxoxeHHe pas- 
HOCTeH 9HEprHH MOBOPOTHBIX H3OMepOB JIA KaxKOrO M3 yKaSaHHbIX BBIIUe 
oObekTos. CriekTpockonMyecKHii MeTO OlpesemeHuA STHX BeNHUMH oOnHCaH 
M oOocHoBaH (”, !*), Okon¥aTebHam pacueTHad dopMyvia cmeqyiomaa: 


4,576 lg (Kr, / Kr,) 
AL 2-77 tens Same (1) 


ea 


re K’ =1.e,/Lo, YH Do,/Do,, a B cBoO OYepegb D = In (I,/ 1); T — a6co- 


JOTHAaA TeMIepaTypa, HHJCKChI ©; H @,— BOJHOBbI€ YNCa JIMHUH (MosOC), 
NpHHaexKallMxX PasJMUHbIM MOBOPOTHbIM H30MepaM. 


* YkaspBaeTca MMTepaTypa 0 CmeKTpaM KOMOMHaMMOHHOrO paccesHua. 
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Hccneqopania mpopofwivich Ha OfHOmyYeBOM uHpaKpacHoM § creKTpo- 
meTpe MKC-11 (cm. Takxe (14)), a B 2KHAKOM (pase TakxKe M0 GleKTpaM KOMOnHa- 
IMOHHOrO pacCeAHHA, KOTOPbIe 3aMWCbIBalicb Ha cleKTpomerpe J[OC-4. 
3 o6eHX MeTOANKaXx JIA TepMOCTATHPOBaHHbIX CbeEMOK HCHOb3OBAaNUCb cre- 
[MaJIbHbI€ KioOBeThI. TommHHa MoOrsoularoulero con MHc:ppakpacHbIxX KIOBeT 
ABHANACb: rasopon 180 mM, *HAKOcTHOH 0,032 0,002 mm. TepmocraTHpoBanHe 
OCYMLECTBIIAJIOCb IPH NOMOMH yIbTpaTepMocrata 
Bo6sepa, Temiepatypa H3Mepsacb Ip NOMOLLK 
MeJ[HO-KOHCTaHTaHOBOH TepMOMapbl, HH Tep- 
MOMeTpaMH Ha BXOjle MH Ha BbIxXOJe pyOaliku 
mocie YyCTaHOBJICHHA TeNMJIOBOrO paBHOBecuA. 


% 


100 CH,-CH,- CH, CL és 
60}; a 
60 40 
wo OH 60% 
x S 
S 20h I SS 
SN Dis eas AL a ee _uokud ee $ 
S 2 & 
Rw 0S 

40 - 60 

a r mth j Apucranmuveckud a 

1400 1200 1000 600 600 cm 
Puc. 4 Puc. 2 


vc. 1. CxeMa KIOBeTHI JIA MOMyYeHHA HHpakpacHbIX CIEKTPOB BeMeCTB, 3AMOPOMECHHBIX TPH 
[H3KHX TeMIepaTypax: a@ — pa3pes, 6 — WeHTpabHaA 4acTb KioBeTbl. ] — OCHOBHOH GOanm0H; 
? — riyiacTHHKH H3 KBr; 3—tTpyOKa JIA OXWaQHTeIbHOK 2%«HAKOCTH (a30Ta); 4 — cnali; 
— MefHBIH On0K; 6 — BKagEu; 7 — TepMonapa; 8 — wand; 9 — yrnyOnenue Ana rops4uero 
cmad TepMornapbl 
uc. 2. Unppakpacuble cnekTpbl xsopHcToro nponuna.)KuiKni, © B cm—?: 1463, 1448, 1383, 
339, 1305, 1260, 1208, 1160, 1131, 1061, 1038, 129, 968, 933, 898, 887, 857, 789, 728, 649, 
18. Kpuceranauuecku, @ B cm-: 1467, 1380, 1342, 1262, 1163, 1133, 1107, 1080, 1060, 1032, 
900, 890, 862, 787, 748, 720, 610 


peqHAA OWMOKa H3MepeHHii (BOCIPOMSBOAMMOCTH) COCTaBIANA B PasMUHbIX 
ayuaax oT 1 yo 3%H3MepseMOH BeNHUMHbI (MHTeHCHBHOCTH J MIM ONTHYeCKON 
imoTHOcTH D). 

CnekTpanpHan wupuna Wemu pH paOore na cexrpometpe MKC-11 cocras- 
aia 4—6 cm !*, npH usMepeHHAX Ha cleKTpometpe J[@C-4 7—10 cm *. Tony- 
eHHbIe pesyJbTaTbl CBefeHbI B TAO. 1, re MpHBeseHbI H3MepeHHbIe 3HayeHHA 
‘’ Tip pasMUHbIX TeMMepaTypax MH BbIYMCAeHHbIe U3 STHX JaHHbIX pasHOCTH 
Hepruli AUszas A AU xuax MOBOPOTHBIX H30MepoB. Koxdurypauun nocneqHux 
JIA KaxkKOro cOCMMHEHHA MpesCTaBIeHbI B MepBOH pace TaOMHIbI B Bue Npo- 
KUM Bpallaowluxcd pynil MOJeKysIbl Ha MJIOCKOCTb, NepleHAMKyApHyio 
CH BHYTPeHHero BpamleHua. Te Ke WMppoBple OOosHayeHHA, YTO M y H3OMepoB, 
BUIAIOTCA HHeKcaMu NIpMHayiewKall4X STHM M3OMepaM H yKa3aHHbIX B TAGE 
actoT @. BuiGop yacToT cilelaH HIM Ha OCHOBaHHH JIMTepaTypHbIX JaHHbIxX 06 
x oTHeceHun ((1,2,5,°) u Ap.), HH Ha OCHOBaHMM HalMXx COOCTBeEHHBIX HCcJe]0- 
aHuii H WacTHUHOrO OTHeECeHHA YacTOT (cM. BpIe H (7°)). Bo Bcex cy4anx JIMHHH 
TONOCHI) C BOJHOBbIM UHCNOM ©, OTHOCATCH K HeYCTOHYHBLIM B TBEPJOM COCTOA-- 
wu (cBepHyTbIM) H30MepaM, JIMHHM (MONOCbI) 2 — K YCTOHYMBBIM B TBEp/OM - 
OCTOAHHH (TpaHc-)H30MepaM. hey 

Snauennsa AU wane AuIA XOPUCTOTO Mpomusia H OpOMUCTHIX MponMia H H-OyTH- 
a, atakxe AU a3 CHMM. UTaslOreHsTaHOB XOPOUIO CoracyloTca C JMTepatyp- 
bIMH JIaHHBIMH (cM., Hanpumep, (?,°,”)) HB pade cydaeB MpeBOCXOAAT HX M0 TOY- 


* B pa6ote (1°) npH BbIYHCNeHHH CHeKTpatbHOH WHpHHb! UlesH Jomytlena omH6Ka: 
puBeylenuple B cTosOne A TaOMHIbl 3HaNeCHHA NOMKHBI 6EITh elle pasfeseHbl Ha 2, 
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HOCTH U3MepeHuii. 9 M3 NIpHBeeHHBIX B TaOMUe 3HateHui AL usMepenni Bnep- 
pple. Bce 3TH 3HayveHusd (kpome AU,,5 Asia 1,2-"uOpomuponana) MOyYeHbI 16 
JIBYMA He3aBHCHMbIMH MeTOJaMu MOO 10 AByM MapaM NOsO0C, MpKHyYeM BO BCE: 
caydaix WMeeT MecTO xOpoulee cOBMayeHve H3MepeHHEIX BemMuHH AU. 

O6paTuM cHavala BHUMaHHe Ha raslOov“AHble NponMupl u | ,2-quranorensTaHel 
Kondurypaunn TOBOPOTHBIX H30MepOB 9THX MOJIeEKYyJI aHasOPMUHbI 
B TBepOM COCTOAHHM, KaK YCTaHOBJICEHO 9KCIIepHMeHTOM, y TeX H Y Apy 
TMX €(MHCTBCHHO YCTOMUMB TpaHc-H30Mep. C Apyrol CTOPOHbI, MPOTHBOMOOXK 
Hble 3HakH BeNMYHH AU;as H AU xa, MOKA3bIBAaIOT, UTO MOBeEpHYTHIM M3OMep 
PaJIOMAHbIX NPONMOB, B OTMMUMe OF CHMM.JMraOreHSTaHOB,B ra3se UW KUAKOCTH 
CTaHOBUTCA Oosee YCTOMUMBbIM, YEM TpaHc-H380Mep. OTOT(akT MOXKeT ObITh OO6b- 
ACHEH, NOBHAMMOMY IpHTsxKeHHeM AunOmeHC—Hal u CHe—CHs B mMonekymax 
PasIOHAHbIX MPONHMOB,TOrAa KaK Y CHMM. JWrasIOreH9TAHOB HMMEET MECTO OTTAJI- 
KHBaHHe Junonei C—Hal. Tlorenunanpupie Gapbepbl pH 3aTeHAIOUlMxca 
NOJOKeHMAX ATOMOB BpallaioulMxcA Tpymm y TeX HM y APYTHX coequHeHUit 
B OOJIbINOM CTeHeHH OMpeeAOTCA, BeEPpOATHO, CHAaMH MpocTpaHcTBeHHOrO 
OTTAJIKHBaHUA 9JIeKTPOHHbIX OOON0NeK aTOMOB. PewlarolluM (baKTOpOM B TOM, 
4YTO KPHCTAJJM3YIOTCA 9TH COCAMHEHHA TOJbKO B TpaHc-(opMe, ABJHeTCAH, O4e- 
BHUAHO, Oonee BbIPOmHad Id OOpasoBaHHA pellleTKH CHMMeTpHA 9STHX 
H30MEPOB. : 

Bpocaetca Take B ria3a,aTO y TasOMAHbIX MpOMMOB, B OTMYME OT CHMM, 
WUrasOreH3TaHOB, pasHocTb sHeprui AU mensetca mpm mepexoge oT ra3a 
K XXH]KOCTH O¥eHb Malo. TlonumwKenHHe AU u3z0mepos = 1,2-quranoreHsTaHoB 
B %KHJKOCTH B HaCTOAMee BPEMA KOJIMYECTBEHHO OOBACHEHO (1°,1°) Kak pe3yJIbTAaT 
MEXMOJICKYAAPHOTO AMNObHO-OPHeHTaLMOHHOTO B3aMMOJlelicTBHA (y TpaHc- 
M3OMepa STHX MOseKyJ » = 0, Tora Kak y NOBepHyTOrO u30Mepa p>>>0). JIn- 
MOJIBHbIC MOMEHTHI H3OMEPOB raJIOMAHbIX MPOMHJIOB He MOTYT CHJIbHO OTMUATECA, 
a NOSTOMY S*PekTa, pasMGHOH UX cTaOMNH3alHH B KUAKOCTH MpakTMYeCKH He 
HaOsoaerca. . 

Aa 2uAKoro 1,2-,4OpoMnponaHa HaMH M38MepeHbI TP SHAYeHUA pasHOcTel 
aHepruit AU (4na Tpex u30mepos). CopnageHve 3HayeHHit, MOMYYeHHDIX MeTOaMH 
CI€KTPOCKONHM KOMOMHAIMOHHOFO paccesxHuA HM MH*pakpacHol cneKTpocKonHH, 
CBHAETEIBCTBYeT O TOM, 4TO BbIOpaHHbIe TPH wWHHUH C—Hal (o6nactp 520— 
650 cm?) uM TpH  nosnocnI HePOpMalHOHHHIX KoOsleOaHHh (o6nacTb 
1150—1230 cm?) yelicrsuTenbHO MpMHaiexKaT TpeM pa3MUHEIM H30Mepam, 
KOTOpbI€ PeaJIbHO cyllecTByioT. Ecnm cpaBHuBaTb KOH*UrypalMn u30mMepoB 
1,2-quOpomaTaHa, OpomucToro mponusa u 1,2-yu6pommponana, a Takx«Ke TOW - 
YeHHbIe JWIX HAX pasHocTH sHepruli AU npn, TO CCTh OCHOBAHUA MpeqMmosaraTh, 
ITO HMCeT MECTO TaKO€ COOTHOWeHHe SHeEpruii u3s0mMepoB 1,2-7HOpommponana: 
Uz << UU, *. 

Mouleky abl #-Opomuctoro GyTHa HM OpoMHcToro w30aMuuIa HMeIOT M10 Be 
OpAHHapHble cBisH C—C, saTopmMormkeHHoe BHYTpeHHee Bpalljenue BOKpyIr 
KOTOPBIX MOKET aBaTb adeKT COOCTBeEHHO NOBOpOTHOHi u3s0MepHH. Paxee 
HaMH ObIJIO ycTaHoBseHo (14), uTO y MepBOro M3 9THX COeAUHeHUIi BO3MOXKHBbI 
WeTbIPe PasMYHbIe MOBOPOTHO-H3OMepHble KOH(HrypalHu, a y Opomuctoro 
M30aMuJia Tpu. Tor (akT, YTO B CHeKTpax 9THX COeqMHeHUH UMeIOTCA JMU 
N10 Be XapakTepHcTMyecKHe uacToThr C— Hal, o6bacHuaerca (cm. (8, 44)) 
H€3ABMCHMOCTbIO STOM YaCTOTbI OT OTHOCHTEJIbHOPO pacnosOXKeHUA B IIpoctpan- 
CTBE {-AaTOMOB yrvlepowa, T. €, HSOMepbI pacnaqawrcs Ha ABe rpynnbl « u B, 
IPHYEM BCe H3OMepbl OMHOH TpyMMbl UMeloT MpakTHYeCKH OMHY H Ty »%e 
yacroty C— Hal, ©, WIM ®,, CyMMapHaad 9KclepuMentasbHo HaOmoqaeman 
HHTCHCHBHOCTb KOTOPOH paBHa, COOTBeTCTBeHHO, /, HH I,. Takum o6pa3om, 
HSMCPCHHble [isl STHX COeMMHEHMA pasHocTu sHeprult AU (cm. Ta6a. 1) aBaa- 
lOTCH HEKOTOPbIMH S*pPeKTHBHDIMH 3HaYeCHHAMH, 


* Cmpica HHACKCOB 2, 1M 1a acen us Ta6m. 4 (cM. nepByl0 rpay). B ono u3 npe- 
AblAyutMx padot (1*) mp onycKanH NIpeANOJIOKeHHe, ATO Oe SS XOTA OHO MH HOpBep- 
PACTCH TeNePb COMHEHHIO, OMHAKO 9TOT BOMpoc elle Tpe6yeT OKOHYaTeAbHOFO pellenua. 
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=> Si 


VTa6anua 1 


Be paz B wMHAKOCTH 


MeTOA HHdpakpachoi cneKkTpockonHnu 


AU xu Ui Uo 


‘ Bewectso H KOHDHCYpauHA 


AU rag = Ui — Uy mMeTOA H YacTO~ pee 
ero usoMepos * wacrorst amt, | 4 og} xy _ Pas SE res nui. 8 hf, 8G aes 7252) 
op z ert ats oo B pasMun. ew @3\/) 5 pasanan. 
¥ c s HHTeps. cpewHee HHTepB. cpesnee 


& 
[= 
@, 649 
Ctis—CH,—CH,Cl : 
Cc CQ @, 728 
Y et YX 
wee 
(nosepn.) (tpautc) Oy, 1305 


cnekTp. KOM- 
OuH. pac. 


@, 648 


@, 726 


19,5 
30,0 
40,5 
52,5 


—190 
—3 
—410 


—340 


00 
—290 
(0) 


—300+150 


; 25,5 0,894 pacc. 23,5 2,20 
©, 564 —280 —410 
CH3;—CH,—CH,Br 45,0 0,858 —270 @, 563 58,0 2,04 — 
M 70,5 0,832 @, 647 81,0 1,94 
—2804100 —440+100 
M 25,0 0,652 nuucpakp. 
1 2 / —250 cnueKTp 20,0 0,813 
(nosepH,) (rpatc) @, 1287 42,0 0,622 = : —180 
—290 —290 @, 1287 38,0 0,775 —420 
@, 1228 57,0 0,610 —36 
—330 @, 1228 58,0 0,748 
70,0 . 0,598 : 
—.. a a a a a eS ee 
cneKkTp. KOM- 
—s 25,0 0,586 “490 6uH. pace. 
@ 
CH,—CH,—CH,—CH,Br ‘ 45,0 0,593 —50 
Br Br @, 645 —190 25,5 1,82 
= 70,0 0,579 —60 
. 46,5 1,81 —40 
——_— $$$ _ | — [x q§_~i— —50+150 @, 561 —80 —90 —100+100 
S : 66,0 ah ieee 
1 2 25,0 1,308 @, 641 =: 
’ (ape KOH- (ape KOH- @, 1264 79,5 1,78 
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25,0 0,754 pace. 26,0 1,38 
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: Mi o 25,0 1257 we cnekTp. 24,0 1,197 4400 
- () — 920 
(nopepH.) —(aBe KOH 45,0 1,49 490 ©; 1266 48,0 1,213 +40 
durypaunn) , 1220 —460 mehes 
71,0 1,44 @, 1220 76,0 1,208 
1 ' (a eS ee) ee ee 
CH,CI—CH,C! 
a C1 30,0 0,304 
C1) @, 1290 4210 
49,0 0,340 1240 1240+50 0+60(3) 
@, 1236 126) Pe H 
i 2 68,0 0,379 
(noBepr.) (Tpane? 
CH,Br—CH,Br 
Br Br - 3 
Br 26,0 0,128 
Aw. @, 1249 1790 
49,0 0,159 1780 1780-+-50 770 +60(3) 
B \ @, 1190 1780 
; 2 : 69,5 0,187 
(nosepn ) (T pac) 
ciekTp. KOM6. 25,5 0,0532 . 
pacc. 810 
45,0 0, 0634 
4 929 1170 1080 
° 65,0 0,0706 1 
@, 645 1200 
fa IIpe A MOMOXKUTEIbHO 83,5 0,0777 : k 
OO] | __ 1020250 
2 AU = Ujg—U, = ~ 2000 HuHdpakp. 24,0 0,271 : 
cneKTp. 10 ’ 
47,0 0,309 930° 
44 1230 780, 1000 
— OH: 66,0 0,329 
gteCHBr— CHB >, 1156 E 1180 
ie, SEP alles 87,0 0,364 
—————— Se ee ee SS — — 
‘ . ak YX rae cnmeKTp. KoMO. vee 0, 0621 ¢ 
pace. 200 
A: Br 0,0634 290 
1 la 2 o, 562 410-80 
24,0 0,153 0,0654 3880 
1400 @_ 645 340 
@, 1210 44,0 0,175 1350 0,0676 
4300 1340 1330 +120 330 +200 
, 1156 60,0 0,196 aun undppakp. yee 0,456 
‘ cneKTp, 370 
78,0 so 0,47 290 
@, 1210 190 360 
0,485 860 
w, 1156 540 
0,507 
a TE | i TG an ee a a a as i 
cnekTp. KoM6. “ne K! Jo; 
pace. 1 Tota epenn. —740 
©, 662 50,0 1,010 
—690 
44 529 68,0 0,957 
{ NpeANOAOKUTeEALNO 
—|————_- — 6704100 
fa AU=U —Uj g =~—300 = —500 Hudpakp. wh 1,681 
cHekTp. —680 
1,545 — 630 
; w, 1210 —570 —640 
1,473 —610 
4g 1280 — (650 


*M—merna, 9 — atua, HII — uzonponuu. 
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JIAH, 1. 108, Nb 2, Mpentan 


caMbix, 


COOTBETCTBREHHO, 


cneKkTp. KoM6. 


1,394 


(9); nunMi CneKTPOB KOMOUHANHONHOTO PacceAHHA — fo WHTeEpATYPHLIM JAHHbIM, CCbWIKH Ha 


TeMepaTyPUbIX TONKAX, KOTOPLIP yKAsaNbI ANA 1,2-ANGpomiponana Bprtle. 
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— @Pusvyeckuli CMBIC STHX 3HaYeHHIi BbIACHAeTCH CJIeLYIONMM BbIBeCHHbIM 
imu ('’) ypapHenuem (qucppepentuasbHasa cbopma): ; 


(Ing /T_)) _ UF )op— Pop 


dT RT? (2) 
j 1 
aye 6776 
: : Pate U; : ae Rh 
em (Ui) = See pe (Uiep = ees, N,—oOujee uncno0 MoueKya 


cex H380MepoB rpymnbl «; Ng—oOmee 4HCO MONeKY BCeX H30MepoB 
pynnp 8. Octambuble O603HaYeHHA HMeIOT OObIUHBIM CMBICT *. 
Jif paccMaTpHBaeMbIX CuyuaeB HaMH BbIBeyeHO (17) TakxKe ypaBHeHHe: 


io f AU* [RT AU® |TR 
fa Pe. Bato AUITIRT Bi ge Bee eee + 2% Bre ji 5 
ae te : - 
8 AUS, /RT AU®_ | RT 
ge gh Boer ne Shee ie, Be, Soy 


BASbIBAaIOIWee OTHOWICHHe SKCIeCPHMeCHTaJIbHO HaOJOaeMbIX MHTCHCHBHOCTeH 

BeJIHYMHAMH pa3sHocteH 9HeprHi AU,ym JMOObIX OTJEJbHBIX M30MEPOB . 
Oenx rpynn « u 8. [locrosnupie B BKsmouawT akcnoHeHTy AS,p,/R wu OTHO- 
I€HHe MOJIAPHbIX HHTCHCHBHOCTeH H30MepoB; g —CTaTHCTHYeCKHe Beca H30- 
lepos. Pewlaa cucTeMy ypaBHeHHH Bua (3), MpHHUHMMabHO BO3MOXxXHO 
alitu pce 3sHayeHuA AUym, a TakKxKe HW 3HAYeHHA MOCTOAHHEIX Bym (BCe 
bIKIaqKH MbI aWM B O{HOM H3 NocweqyloulNx pador). 

IleHHocTb Takoro pola HccmeqOBaHHH OueBHHa XOTA Obl MOTOMY, TO 
HH HO3BOJAIOT COCTaBHTb Ipey[cTaBseHHe O TOM, H3 KaKHX (opM (KOH(pH- 
ypallWi) MOJIeKyJI COCTOHT peaJIbHOe BeleCTBO B TOM HJIM MHOM arpe- 
ATHOM COCTOAHHH, KaKOBa OTHOCHTeJIbHad YCTOHYMBOCTb STHX (OPM, Kak 
Ha MeHAeTCH IPH M3MeHeHHH OKpy?KalOWlHX ycsOBHH Hw T. 1. KommuecTBeH- 
Ble JaHHble, HallpuMep 3HayeHua AU, copepiieHHO HeOOXOAMMbI TakxKe JIA 
TATHCTHUCCKHX PacueTOB. 


MockosckHit rocyfapcTBeHHHbI yHHBepcHTer Iocrynusto 
um. M. B. Jlomonocopa 30 1X 1955 
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; : 

* CnefyeT 3aMeTHTb, 4TO 9ddeKTHBHAAH PaSHOCTb 9HeprHu AU sy eu7 3aBHCHT OT T 
ypa3sqO CHJIbHee, YeM paSHOCTH 9HeprHii Map OTMebHEIX H3OMepOB, H MPH ompeweveHHH 
Os agert IpeneOperaTb 9TO 3aBHCUMOCTbIO B OOLeM Cilydae y2Ke HeIb3A. 


293 


Jloxuannr AkaweMuu HaykK CGGP 
1956. Tom 108, Ns 2 


4 
PH3HYECKAA XHMHA 


A. HW. WATEHIWTEAH u E. A. ASPAHJEBAY 


O BJIMAHHMM x-3JIEKTPOHOB B MOJIEKYJIAX YIFJIEBOAOPOAOB 
HA H30TONHbIN OBMEH BOJIOPOJA B HHX IPH KATAJIM3E 
AMHJIOM KAJINA 


(I1pedcmaszeno axademuxom B. A. Kapeunom 4 XI 1955) 


YrueBoloposbl, B MOJIeKYaX KOTOPbIX HMeIOTCH T-9IEKTPOHBI, OOsafa1or 
MOBbILEHHOM peaKIMOHHOM CNOCOOHOCTbIO NO CpaBHeHHl0 C HacbIILeHHbIMH YyIVIe- 
BOOposamu. STO MpomBAKeTcA, B YaCTHOCTH, MpH peakUMAX BOAOPOAHOTO 00- 
MeHa, KaTaJIM3HpyeMbIX paCTBOPOM aMHjla KaJIMA B X%KUAKOM JetTepoaMMHake. 
BpicoKad NOJAPH3yeMOCTb MOJIEKYJIbI HIM HaJIM4ve B He yacTKOB C NOHMKEH- 
HOli 9JICKTPOHHOM MMOTHOCTHIO (Kak cseACTBHe adieKTa o,7-cOMpAxKeHHA) OJa- 


a= 


TONpHATCTBYIOT peak c HoHOM ND,, oOpaso0BaHvio BOAOpOAHOH cBASH C 
aTOMOM Bo,opoya CH-cBa3v c mocuieqyIolluM ero MepexojOM B BAe MpoToOHa, 
4TO IIPHBOAUT K BOJOpOAHOMy OOMeHY B emOUHOH cpeze (’). 

TlelictBuTeIbHO, B apOMaTH¥eCKHX H STHJICHOBbIX yIJIeBOMOpOax aTOMbI 
BOROpoa OOMeHHBAIOTCH Ha LeHTepHH pu TaKUX YCOBUAX, IPH KOTOPbIxX Mpak- 
THYCCKH OTCYTCTBYeT OOMEH BOMOPOa B HACHINLEHHbIX YrleBoqopoyax. 

CnefyeT OTMeTHTb, 4TO S—PeKT 9,X-COMPAXKeCHHA Kak B KUPHO-apomMaTHye- 
CKHX yreBogsopoyax (amKuIOeH301ax, PEHHMPOBAHHbIX alKaHaXx, TeTPaJIMHe), 
Tak UM B 3THJICHOBbIX yIIeBOLOpOax CKa3bIBaeTCA B TOM,4YTO OblcTpee Bcero OOMe- 
HMBalOTCA aTOMbI BOJOpOfa aHcdaTHueckHx CH-cBa3el, HaxOAWHXcA B 
a-TIOJIOMKEHHH MO OTHOMEHHIO K T-9JIEKTPOHHOH CHCTEMe APOMATHYECKOLO KOJIbILa 
YusIM K aTOMy yrviepoda MpH KpaTHOH cBxA3H. OfHakO HaJMuO HU cyule- 
CTBeHHble OTMMUNA. B amkuiOeHsoax Cc OObIIMM TPYJOM, TOJIbKO B KeCTKHX 
YCJIOBHAX OMbiITa, yyaeTca OOMeHATb aToMbl H Bs _ §-nomoKennuH, HO 06- 
MeH He paclipoctTpaHAetcH Ha Ooslee ylasieHHble OT apOMaTHYeCKOrO KOJIbIUa 
atoMb! H asikuIbHBIX TpPyNM HIM NpOucxXoOAUT upesBbualHO Mej.JeHHO. 
B IIpOTHBONOOKHOCTh STOMY B STHJICHOBLIX YIIeEBOMOpOMax, Warxke C OVCHb 
AJIMHHOM Welbio ATOMOB yruiepoya HU Cc OFHOH ABOHHOH CBA3bIO B ee Havase 
Bce aTOMbI BCAOposa OOMeHMBaioTcA Ha JelitepuHii. [lonHpit oOMeH Bozopoya 
HaOmoqaeTcA TakxKe MpH HaNMIMH OHO ABOMHOM CBA3H B WMKJe (UMKNO- 
rexcen) *(7;,*): 

ABMNACb MBICJIb O TOM, YTO MPH KaTasIM3e€ AMHJOM MOryT OOMeHATbCA BCE 
aTOMbI BOJOpOJa B MOWeKYJIe ANMUMKIMYeCKOrO yrueBooOpoa Cc OOKOBOH WeMbIO- 
He€3aBHCHMO OT TOFO, Te HaXOAUTCA ABOMHAA CBA3b: B WMKNe WIM B OOKOBOL 
wen. Leb aHHO paOoTbI COCcTOKT B MpoBepkKe STOO TpesNONOXKeHHA HapsAy 
C NOATBEp*XKeHHeM Ha HOBbIX OObCKTAX OTMCYCHHBIX PpaHee 3aKOHOMepHOcTelt 
OTHOCHTEJIbHO OOMeHa BOOpofa B yrvieBoqopofax, B MONeKyse KOTOPbIX 
MMeeTCA AaPOMATHYECKOe MH THAPHPOBAHHOe KOVIbILO, a TAKKE B STHJICHOBHIX yrse- 
BONMOpOsaxX C pasIMYHOH JVIMHOK We HU NOMORKeHHEM JBOMHON cBABH. 

Pesysptatet (Tad. 1): mp/m, —oTHOWeHHe Yea Mosel pacTBopuTensa 
K UMCy MovleH BellecTBa; Cxnp, —KOHUeHTpaluA amMvya Kaus (x). Co, Cp — 
KOHWeHTpaluda D B pacTBopuTese AO ONbITa H B BOAe OT COMMREHUA BeUlecTBAa 
nocsle ombita (at. %); % —KoahpulwenT pacnpexenenua D, npwnstpiii paBHpie 
0,93; n —uucno O6MeHaBIINXcA aTOMoB H; N —o6mee uncno aromos H. 
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Ta6nuna 1 


m 
BeuyecTBo T-pa B °C Hore oe CKND, co Cy an n 
IIH NHK IOreKcan N=16, 50 4 400 ,8 AON | AL cokes AS 3 
PacTBOp KOpHuHeBBIli 400 3 60 8 | 4,42 | 3,57 | 13,9 9 
6 ‘ : 9 
7 ’ ’ 8 
0 ’ ? 9 
ONIH JILL HK IOreKceH-1 ~25 45 80 0,8 4542 | 453°) <o,0 | (64 
N=16, pactsop xopuu-| 100 86 65 0,8 4 42 | 3,82 | 14,9 | 16,0 
HeBBIH 400 140 60 0,8 B42 | 3h 83 | 1507) 1654 
, 120 420 100 0,8 6,00 | 5,33 | 14,9 1 16,0 
OTH JIMAKIONCHTAH ~29 260 150 0,8 4,42 | 1,88 | 6,9) 7,4 
N=16, pactTBop opaH- | 25+40 86 150 0,8 6,00 | 5,08 | 14,0 | 15,1 
1K EBBITi 400 150 100 0,8 4,42 | 3,82 | 14,7 | 45,8 
£200 53 140 0,8 GrOOR T5533) Mae Tales. 
eTHJMLHKJIONeHTeH ~25 210 65 G05 edly eatece ee sdos leolie de eee 
N=10, pactTBop cBeTsIo-| ~205 4700 70 0,8 FOO Ges) 1) Cheha 
MeJITHIH 120 53 60 0,8 BAO | Wook i)  Op2 i) G58 
120 410 70 0,8 CHOON FON SSs | Or onleLO 0) 
anpHHgeH N=10, pac- ~25 20 130 0,8 4 422,92: | 7,0 U5B 
TBOP TEMHOKPacHBIli 25+40 | 140-+-20 75 0,8 6,00 | 4,42 U0 || to 
25 1600 80 0,8 | G00) A438 i) so |) the 
eHHIMuKIOoreKcaH N=16,} ~20 180 420 0,8 LH Ao ete] ORC 
pacTBop 3eJleHbIi 100 40 75 0,8 AVAL | AVA an On 4a S 
100 110 75 0,8 MIN WAL || AGG) | Oe 
100 480 90 | ~2 LEP \| AVA || 4! 1 2G) 
100-+-120 | 440-+500] 170 | ~2 Le HON PL) |) OG AO 5 
oHeH-4 N=18, pactBop ~25 215 190 ORC RA ee) || AWA SY) Wd 
KpacHblit ~25 2860 100 0,8 USPS || ate) || Weer |) asi 
NIE we eee Se eile ee eee ON Te ee ee ee 
-MeTHJOKTeH-2 N=18, 50 10 80 005 1 °4542) | 2563 (44525) 42,0 
pacTBop OpaHKeBo- 120 53 90 0,8 BO | Hck} |) Ww 18,3 
KpacHblii 120 410 90 0,8 6,00 | 5,33 | 17,0 | 18,3 
pumeneH-1, N=26, pac-| 100 39 170 0,8 4,42 | 3,98 | 24,6 | 26,5 
TBOP KOPHy HeBaTO-2Kes- 100 35 90 0,8 4,42 | 3,82 | 24,2 | 26,0 
THI 

Oe el ee ee eee ee a 
Tpuyeueu-6, N=26, pac- 400 35 410 0,8 | 4,42 | 3,62 29,8 | 24,5 
TBOP 2KeJITO-3eJeHbIM 100 ey) 110 0,8 A421 3 oh || 2254s tere, 4 


OnbITHI C aMUAWMKIOreKCaHOM HM KpOTHJIMMKJION€HTAHOM NO{TBeEpAMIH, YTO 
BoiiHad CBA3b B GOOKOBOM WenH OOecMeuNBaeT NONHbI OOMeH BOfOpofa B 
UKse, a OMBITHI C MpONUAMAKMOPeKCeHOM TOBOPAT O TOM, YTO ecuIM [BOHHAA 
BA3b HaXOMUTCA B UMKse, TO STOFO y2Ke JOCTAaTOUHO, 4TOObI OOMEHAJIMCh 
ce aTOMbI BOJOpOfa He TOJIbKO KOJIbia, HO HW 3aMeCTHTeA, 
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OnbiTbl ¢ THAPHHAeHOM HM (PeHHJIUMKJOreKCaHOM, B MOJIEKYJIe€ KOTOPBI 
Hapsaky © apOMaTH¥ecKHM WMeeTCA HacbIUIeEHHOe KOJIbILO (KOHJeHCHPOBaHHO 
WIM JIMHCHHO CBA3AHHOe), AONONMAIOT HaOMIOAeHHA MO BOMOpOAHOMy OOMeRY 
B TeTpamMHe M alkumOeH301ax. B Mowekyse TH{pHHeHa yxKe pH 20°0OMeHH 
Baetca 8 u3 10 aromos, T. e. aroMp! H apomaTuyeckoro Kouba H %-CH-cBasen. 
B Momekyse (peHHJIMKIOreKcaHa CpaBHUTeIbHO JerkO OOMeCHHMBAaIOTCH 6 aTOMOB 
H, T. €. aTOMbI PEHHAbHOH M MeTHHOBOH Trpynn. B Oowee wKeCTKUX YCJOBMA 
OMbITa YACIO OOMCHABIUMXCA ATOMOB YBeJIMIMBAeTCH. 

Onpirnt c 2-MeTHIOKTeHOM-2, HOHeHOM-4, TpHyeleHoM-1 u TpHAeteHOM-6 
NOATBEpAMIM, ITO B aKeHaX C OMHOK ABOMHOH CBA3bIO IIPOMCXOMT MOJHbIM 
OOMeH Ip pasHO JWIMHe WeMM aTOMOB yrvlepofa MU pasJIM4HOM MOOXKEHHK TBOH- 
Hou cBa3u. K comkamenuio, MbI He paciioarasH CHMMeTpHUHbIMH aJIKeHaMy (Ha= 
IIpMep, reKceHOM-3 HIM OKTeHOM-4) H aIKeHaMH C pa3sBeTBIeHHOM WelbIO ATOMOB 
yraepoya. 

ManopepoaTHO, TO BAHAHWe ABOMHOM CBA3H paclipOcTpaHAeTcA asleKO 
BAOJIb WelH aTOMOB yIrviepOJa WIM U3 3aMeCTHTeJIA Ha BCE HAaCbIILeHHOe 
Kobo. [lostomy ja TOTO YTOObI MOHATb, KAKHM OOpasoM AOCTHTaeTCA MNOJIHbIM 
OOMeH BOAOPONa B ITHJICHOBHIX VW aJIMUMKMMYeCKUX yrIeBOOposax, IPHXOAUTCHA 
IIPeAMOMOKUTh, YTO aMHA KasMA KaTaNHsupyeT MepeMelleHHe ABOMHOH CBA3H 
B MOJIeKysIe yrueBoqopoja.C 3THM MpesnomowKeHHeM corsacyiorcsA HaOmMOLeHuA 
(*) 06 usoMepH3alnH eHTeHa-1 B MeHTeH-2, JHanmuna B MNponeHHl UH 
OTMeyeHHOe Ha ABYX TIpuMepaxX OrpaHHyueHve OOMeHa B aKeHaX C YeTBeEpTH4- 
HbIMA aTOMaMH yrvlepofa TOM YaCTbIO MOJIEKYJIbI, B KOTOPOH HaxOQUTCA JBOH- 
Haw cBa3b. He ycraHoBmeHo, KaKHe H3OMepbl H B KaKOM KOJIMYeCTBe OOpas3y- 
1OTCA IPH AelcTBHH aMHla KaNMA Ha Apyrue yrmeBoxopogpl. Mp noKa He HMemM 
BO3MOXKHOCTH COMOCTABHTb CKOPOCTb BOJOpOAHOTO OOMeHa HM H30MepH3allHH. 

Visomepu3alvio0 HeHACHIIeHHbIX yIIeBOOposoB pu reTeporeHHOM KaTaJH- 
3€ OYEH MOApOOHO usyyana P. A. Jlepuna c cotp. (4). U3mepenuem crekTpoB 
ObllO WOKasaHO peBpaleHve aKeHOB-1 B CMeCb H30MepOB C pa3JIMUHbIM 
MNOJIOKEHHEM JBOMHOK cBxA3su. YcTaHOBeHa H30MepH3alluA Juana B AAMpo- 
NeHH, WepemMemjenHe ABOHHOM CBA3H M3 OOKOBOM env B WHKsJIOreKCaHOBOe U 
WMKJIONCHTaHOBOe KOVJIBIO, T. €. Te KE ABJICHHA, KOTOPHIe HaOMOMalucbh UI 
peqmolaraiorcA HaMH pW KaTasqv3e aMHJOM Kalua. SacnyxKuBaOT cHenH- 
aJIbHOTO HCCJIENOBAHHA MW CONOCTABJICHHA 3aKOHOMepHOCTH MM OcOOeHHOCTH, 
XapakTepH3ylollde HSOMepH3allMiO HEHACHILICHHBIX YIJIeEBOLOpOLOB Mp roMo- 
TeHHOM HM TrerepOreHHOM KaTaH3e*. ; 

Ha ouepeyu crouT Take 3ajjaua NO_poOHoro usyy¥eHuA BOAOpOAHOTO OOMe- 
Ha B aJIKeHaxX MH asJIKHHaX pa3HOrO CTPOCHHA, BTOM UNCe COMepxKalux VeTBep- 
THUHBIE AaTOMbI yrviepoqa. Creqyer NpOBepHTb, KaK CKa3bIBaeTCA Ha MOMHOTE 
OOMeHa BOJOPOJa B aIMILMKMMYeCKHX yreBOAOpoOmax MHA Wen ATOMOB yrse- 
pola 3aMeCTHTeIA, C€ PASBETBJICHHE, IIPHCYTCTBHe YETBEPTHYHOTO aTOMA yrsepoga 
MexXy KOIbIOM HM OOKOBOM WenbIo. IIpuBoquM HeKOTOpHIe JaHHBIe O IpH- 
MCHEHHBIX HaMH IlpeNaparax. 

lug pungzen (cuuresupopah Bp sma6oparopuu B. A. Kas3aucxoro). 
T. kum. 176,10 —176,25° (742,2 mm)*; d®=0,9640* ;n2°= 1 ,5383*; 1 ,5383 (1,5378). 

DeHHIWHKNIOTeKCaH (ipenapat Mcrmen- Kojak) ne — 
=1,5247(1,5250*). ; 

Tpuqeuen-l. Cunresupopan A. A. Ierpossm Kongencanuelt no Tpunp- 
apy—Bropuy MarnulOpomyeuuna c OpomucTEmM asuiom. T. Kum. 227—298° 
(760 mm)*, d2®—0,7732*, n® = 1,4340*; 1,4338 (1,4345). 

al, pumewe u-6. Cuutesupopan A. A. IlerpoBbimM B3avMOyelcTBHeM Mar- 
HMMOpOMreKcua C MeTHspOpMMaTOM c Nocmemyiomel eruxpatanuneii qu- 


* [Ipumetanue npu Koppekmype. B HexaBHo onmy6muKoBaHHoli padote VM. B. To- 
crynckoh ub. A. Kasancxoro (8) yctaHopseno, ro H30MepH3all¥A MOHO- u THONepuHOB, 
KOTOpad HaGslOaacb MpH TOMOreHHOM KaTaJIv3e aMHOM Kasia B 2XHKOM aMMHaKe (°), 
MPOHCXOAMT TakKe B yCNOBHAX TeTeporeHHOrO KaTaNH3a AMHJOM KaJIbIuA. 
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jcHikapOunona Hay Al,O, npu 300°. T. Kun. 221—223°*- d®»=0,7668 
=1,4342*; 1,4348 (1,4343). ; 

AN AUANHKNOreKcanH. Cunresnpopan A. A. IlerpoBbim 43 6pom- 
dorekcana (T. Kun. 165°) u ananuu6pomuja no peakuuu [punpapa—Bropua. 
eran Hay HaTpveM, pasornan B Bakyyme. T. kum. 150—151°* ,d2°—0,8077; 
=1,4500 (1,4552). 


TWponuanukaorexceu. Cunresuposat A. JI. JiluGepmanom. 
Kun. 82,0° (ipu 62 mm)*, d?0=0,8205*; n20=1,4560*; 1,4580 (1,4582). 
Cnoco6 mpvroToBeHHA H KOHCTaHTHI Cyle{yIOU[UX MpenapaTos, cHHTesupo- 
IHBIX B NaOoparopun b. A. KasancKkoro, yKa3aHbl B padote C. B. MapKosoit, 
A. Baxysuna u M. M. Cynquucxoro (°): Honen-4 (I); 2-mermnmoxten-2 (II); 
OTHJMUMKIONeHTaH (4-WHKNONeHTHNOyTeH-2) (III); 1-merusmuuKnonenten-1 
/). JlotiomHuTebHO Obl H8MepeH MOKasaTedb MpesOMseHHA (n°) STHX Be- 
CITB AO uU nocne onpita. I: (1,4193); II: 1,4232 (1,4210—1,4220); III: 1,4497 
4497); IV: 1,4330 (1,4330). 

Ilpu ykKasanuHbix B TaOn. | COOTHOMIeHHAX MeKY KOMMYeCTBOM pacTBOpH- 
IA UW BellecTBa (mp)/my) IIpH KOMHATHOM TemnepaType OplIH NOHOCTbIO pac- 
)PCHBI: METHINHKJONCHTeH, KPOTHMUMKIONeHTAaH, THAPHH eH, 2-MeTUJIOKTeH-2. 
raO MILE OTMEUEH [BET pacTBOpa YIeEBONOPOAOB B %XHAKOM AMMMaKe B IIpHcyT- 
MH aMVjla Kamua. TlockombKy H3BeCTHO, UTO MHOTHe HeHaCBIIMeHHbIe yrsie- 
[OPOJbI CpaBHUTeEIbHO WerKO OOpasyloT asiKasIMOpraHMyeckHe COeAHHEHHA, He 
<MIOUeHO, YTO OKpacKa BbI3SBaHa KapOaHHoHamu. Mpl HaMeyaem H3MepeHHe 
“KTPOB MOFMOWeHHA paCTBOPOB. 

IIpuHocum Onarogapuocts II. H. Manprakunol 3a OOJIbILy!O MOMOLLb B pa- 
re, I]. A. Baxxynuuny, B. A. Kasancxomy u A. A. [letpopy 3a npefoctaBue- 
2 IpeliapaToB, CjleaBIWHX BO3MO%XHBbIM ee BbIIIOJIHCHHEs 


Jla6opaTopHaA H380TONHBIX peakilHit 
HayuHO-HcceMOBAaTeI bCKOFO Tloctrynuso 
(b¥3HKO-XHMHYeCKOrO HHCTHTYyTAa ' 4 XI 1955 
um. JI. A. Kapnosa 


IMTHPOBAHHAS) JIATEFafYPA 


1A. YW. Ulatenmteifu, Yen. xum., 21, 914 (1952); 24, 377 (1955); C6opx. Bonpocsr 

(HuecKOll KHHCTHKH, KaTaJIH3a H peakKIMOHHOL cnocobHoctu, M3g. AH CCCP, 1955, crp. 699; 
). XHM. 2KypH., 22, 3 (1956). 7H. M.uxuo, E. A. U3paunesuy, A. HW. 
ATE HMTe HH, KOX, 28, 3, 11, 14 (1954); JAH, 94, 941 (1954). 3A. HW. Wateu- 
efiu, J. H. Bacuapesa, H. M. Tuxuo, K®X, 28, 193 (1954); JAH, 95, 
(1954). 4P. A. JlepBuua Hw Ap. BecrH. MOCKOBCK, yHHB., Ne 6, 115 (1949); Ne 10, 
(1949); Ne2, 77 (1951); Ne 2, 87 (1952); KOX, 23, 562M (1953) ane C ae Same Vide Die OnBeals 
A. Baxyauun, M. M. Cymuucxkds it, Ontuka x cneKTpockonya, 1, Ne 1 (1956). 
.B. Poctyucxas, B. A. KasaucKxul, KOX, 25, 1995 (1955). 


* 3pe30uKOli 3/[eCb MH BbIMMe OTMCUCHbI KOHCTaHTbI MO H3MCpeCHHAM aBTOpa, CHHTESHPO- 
ero mpenapar. B cKoOKax ykKa3aHa KOHCTaHTA JA BEULCCTBA, BEIMeNeHHOTO MOcMe ANATE b= 
) HarpeBaHuA C pacTBOpOM aMHJla KaJIMA B AKHAKOM aMMHaKe. Te KouHuecTBa BelecTBa, C 
LIM MIPOBOLMJMcb ONbIT! (~ 0,2 Pr), MOSBOHAH HSMCPHTb TOJIbKO NOKa3aTeNb MpesOM- 
id IIPOMYKTa peakWWH, KOTOppIi OObINHO CyIeCTBeHHO He HSMeHsAJICA 110 OTHOLMIeHUIO 


yHCTaHTe HCXOJHOTO BelllecTBa. 
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XHMHYECKAA TEXHOJIOLHA 


tT. C. BOSJBYXKEHCKHH, A. I. BAJIEEB u ©. A. POPBAYYK 


OCOBEHHOCTH AHOJHOrO NOBEAEHMSA CTA 
B 3JIEKTPONOJINPOBOUHOM SJIEKTPOJIMTE TPH MAJIbBIX 
a HJIOTHOCTAX MOJIAPH3SYIOLUETO TOKA 


(II pedcmasazeno axademurom A. H. Ppymkunoim 21 X 1955) 


lisydad MoBeyeHve CTaH B 9MCKTPONOJIMPOBOUHBIX 3/eKTpOMUTAX, Mbl 
JHapyKHJIM ero cBOeOOpasHe MPH MaJbIX MOTHOCTAX NOApUsyowero TOKa 
). JlamtbHetmiee ucceqoBaHHe HaGOOeHHOrO HaMH ABJIeCHHA MOXKEeT HMeTH 
WIbUIOe 3HAYCHHE JIA BbIACHEHHA MCXAHH3Ma IJICKTPOMHTHYECKON NOMMPOBKH, 
OpPpOSHOHHBIX paspyIeHHH, MaccMBUpOBaHUA H SalTbl MeTada U Apyrux 
poueccos. 

| OcHOBHBIe HCCJIeLOBaHuA MpoOBeeHbI c OOpasiamu yruepogucTo cranu 50 
| QJIEKTPONOJMPOBOYHOM 9JIeKTPOHTe ceqyroulero coctrapa (7): HsPO. 70%, 
rOs 14%, H2O 16%. B atom anexTponute o6pasupi u3 ctanu 50 npH Temme- 
aType 80° 6e3 BHelIHel NOMAPH3alHH TepAIOT B cBOeM Bece 60 mr merauuia 
1M?’B ac, YTOCOOTBETCTBYeT COCTOAHHIO MeTaJsIa, BECbMa YCTOMYHBOMY B KOp- 
O3HOHHOM OTHOIeHHH (7). IloreHyHan OOpa3l0B (MpoTHB HOPpMaJbHOFO BOJO- 
omHoro) WocTuraerT 1,1 B. 

IlpH npogomKHTeIbHOH aHOJHOM NMOMApH3saluH TOKOM MaJOH NAOTHOCTH 
janpumep 0,1 a/ym?) 3aMeTHbIX HEBOOPy2KeHHbIM Tla30M H3Me€HeHHM MOBepx- 
OCTH He IIPOHCXOAUT Jake 3a 3HAYHTeJIbHbIC MPOMEXKYTKH BpeMeHH (Jo 27 yac.). 
luKpockonMyecKkad KapTHHa OOpaboTaHHolt NoBepxHocTu ( 300 x) upeyctaBue- 
a Ha puc. l. 

B cayyae WuHpOBaHHOH MOBepXHOcTH HeOOJbIUMe TEMHbIC IATHA pacioo- 
eHbI B OCHOBHOM BO BilauHax’ MUKpopesbeda; Ha IICKTPONOJHpOBaHHON M0- 
epXHOCTH OHH PacIiOJIO%KeHb!l, OYCBHAHO, Ha HEKOTOPBIX COCTAaBJAIOMIUX KpH- 
PaJIMYeCCKOH CTPYKTYPbI, A Ha M€XaHHUeCKH NOJHPOBaHHOH MOBepXHOCTH TI0- 
6HbIe OOpPasoBaHHA NpakTHYecKH OTCYTCTBYWT. 

Muxkpopotorpapun WonepeuHpix pa3spe30B OOpa3il0B, MpkBeeHHbIe Ha 
ac. 2, MOKa3bIBaIOT, UTO MO MOUTH HEH3MCHEHHBIM CJIOEM MeTaJIa HaXOJUTcA 
HKU PaBHOMepHBIt CJIOl YepHOH PbIXJOM MaCCbI, ABJAIOUeHCA, OYeBHHO, 
DOLYKTOM KaKOli-TO peaKIMH, MpoTeKalomleH OA MeTaWIYeCKOM MeHKOH. 
Ke pu 2-gacopoli nomApusalyun OOpasyercA 3aMeTHBIli C0 STO MaccbI NO 
eH nomlaqH oOpasia. C yBeMHYeCHHeM BpeMeHU NOMAPU3alH TOMMMHA COA 
spacTaer HU Yepes 27 uac. JocTuraeT MpHMepHo 0,1 mM. Tlopepxnocrp o6pas- 
9B B ITOM CJIyYae OCTaeTCA TIpaKTHYeCKH HeM3MEHeCHHOH, O YM MOXKHO cy- 
iTb 110 (poTorpaduu Ha pie. 3. 

OnvcaHHad KapTuHa aHOJHOrO pacTBOpeHHA CTaH UMeeT MeCTO IIpH TvioT- 
yeTH TOKa O,! a/ym?. I]puOmusuTerbHo Taky1o Ke KapTHHY MOXKHO 3a(pHKcH- 
BAT UM IIpH ApyruxX MMOTHOCTAX TOKa, HO He BplUe 0,7 a/am’. IIpu nnorHo- 
“ ToKa 0,75 a/yM? cnol ppixmol YepHOH Maccbl OOpasyeTca y2Ke Ha MOBepx- 
cTH OOpasua. IIpu emje Gomee BLICOKMX MIOTHOCTAX TOKA Macca lipHoOperaer 
PHUHEBLI OTTCHOK, a pH MOTHOCTH TOKa OKOWIO 2,9 a/JIM> HacTylaeT. BbI- 
IeHHe KUcMOpOsa U TeMHad Macca He OOpasyerTca. 
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PesysbraTbl *XHMHYeCKOrO aHalHu3a OOpasyroulelicd YepHOM MaccbI, Noy 
YeHHOH TIP pa3HbIX JIJIOTHOCTAX TOKa, CBefeHbI B Ta6m. 1. Kak moKa3bIBaio 
IPHBeCHHbIe Pe3yJIbTaTbI, MaCCa, MOMYYeHHAaA IPH HMSKUX MMOTHOCTAX TOKa 
COCTOHT B OCHOBHOM M3 YMcTOrO w%Keesa c HEOOMbIION MpuMecbio dociara. IIp 
Ooulee BbICOKHX MJIOTHOCTAX TOKa COCTAB MACCbI H3MeCHAeCTCA B CTOPOHY YMCHB 
WWeCHHA HeECBA3AHHOTO 2%eNe3a UH YBeIMYeHHA CBA3AHHOrO B ocia+r. 

Jia OObACHEHUA OTMCYCHHOTO HaMH ABJICHHE 


Ta6Ounna 1 paspylleHHaA MeTasia B rayOuHe oOpasua Oe: 

BHAMMOPFO pa3spyIeHHA ero NOBEpXHOCTHOLO CJIOF 

peonaas Fe, P, ' MOXHO TIpeVJIOKUTb cCeWyIoulyio THNOTe3sy. B 
NAOTHOCTb Bec. % Bec. % z i 


TOKa, a//M? QJEKTPOMOMMPOBOYHOM 9SJIEKTpOMTe, comepiKar 
Ij€M XPOMOBBbI€ KHCJIOTHI, MOBEpXHOCTb OOpas3ilé 
De naccuBupyetca. OOpasyromjaica naccHBHaA T1eH: 

0,75 83,9 4,9 Ka HEOJHOpOHa HW HEKOTOpHle ee yaacTKH Urpa 
4 1,9 10T POJIb PACTBOPMMBIX 9JIEKTPOAOB BOSHHKAIO- 
INMX MHKPO3JIeEMeHTOB. OTH TWepBOHaYaJIbHBIe 
MOBEPXHOCTHbIe OYAarH paCTBOpeHHA TO Mepe xojfa Mpomecca haa 
B TOHYAaMINIHe KaHaJIbl, NO KOTOPbIM SJICKTPOMMT TpaHcnopTupyerca B ryOuHy 
oOpasila, a IpO_yKTbI pacTBopeHua — Ha ero MOBepXHOCTD. | 

IIpu aHoqvot nNonapusayun WaccHBApOBaHHOrO OOpasita TOKOM MaJIOl TJOT- 
HOCTH B I€pBbI€ MOMCHTHI SJICKTPONH3a BOSHMKAIOT JOMOJHHTeIbHbIe O4APH 
pacTBOpeHuA, HO OHH He pa3paOaTbIBaloTcCAa 9 
HM He BHOCAT CYULeCTBeHHDIX HsMeHeHMli BF 
MAaKPOCKOMMYeCKy!IO KapTHHY MOBepXHOcTH; | 
pa3spylieHve ee B OCHOBHOM HJeT B IlyOMHy : 
MO CYyILeCTBYIOWMMM KaHaJlaM pacTBOpeHHs. 130 
Ora cpoeoOpa3sHad aKTHBalMA oOuAaroB pac- 
TBOPCHHA ABJIAETCA CEACTBHEM pacxoja mac- ye 
CHBaTOpa — XPOMOBBIX KHCJIOT, Cofep2xarero- 
CA B QIEKTpONMTe, Ha OKHCMeHHe JByXBa- 

FAG CISL QE Baas 

JIGHTHBIX HOHOB xXee3sa, OOpasyroluxca B 


Mpowecce IJIEKTPOXUMMYeCKOroO PpacTBOpeHua: 


Puc. 4. Usmenenne Bbixoga mo 
; ; TOKY BO BpeMeHH 
6Fet+t+ + Cr,0, + 14H+ — 6Fet++ +2Crt++ + 7H,0. 


AKTMBaUMA O4¥APOB pacTBOpeHuA UpUBO_UT K YCHJIeHHIO paOoTsl MHKpossemMeH- 
TOB Ha STHX yUacTKax. XOTH B HacTOsMee BPeMA MBI HE pactoularaem ene aH: 
HBIMM [st CY2KACHUA O MEXAHH3ME STOFO Mpouecca, OMHAKO MOXKHO, OYeBHIHO 
IPpHHATb, YTO OH MMCCT CBOMM CJIe[CTBHeM BBbIeeHve Kee3a B sce 
TIepCHOM COCTOAHHH. 

dem riyOke wget pour pacrBopenus, Tem TpyHee cTaHOBHTcA JocTyH 
OuXpOMaT-HOHa K yYacTKaM pacTBOpeHUA, TeM cHuIBHee IIpOHCXOQMT camopac: 
TBOpeHHe. OO sTOM cBHeTeNbCTByeT U3MeHeEHHE BbIXOJla MeTaJIa MO TOKy, Kan 
3TO TpeAcTaBueHO Ha puc. 4. Berxoy yBennunpaerca MpONOpuMOHabHO BpemMeHE 
MOMAPH3alMu M Yepes 27 Yac. pH NOAApH3auHH TOKOM 0,1 a/am? jocTurae 
mpumepHo 200%, uro osHauaer ycunenue CaMopacTBopeHHA (orpuiars Aa 
Auppepent-spiext (4)) Gonee vem B 200 pa3 lO cpaBHeHHio c HENOJIS1pH30BaB- 
HbIM CocTOAHHeM. IIpH noBbIMeHHBIX MNOTHOCTAX NOJAPH3yroulero TOKA YHCIC 
HOBPIX O4aPOB PacTBOPeHHA Ha MOBEPXHOCTH yBenMUMBaeTca, H OH OXBaTBI- 
BaloT MPakTHYeCKH BCIO NOBepXHocTb. B sTHx ycNOBMAX, Kak yka3aHo Bpilne 


« 2 a) o } 
(~0,7 a/qm?), cnot pprxnoit YepHOW Maccbl OOpasyetca ye Ha NOBepXHOCTE 
oOpasiya. 


OnucaHupre sBnenua XapaKTepHbI He 
HOPHYHBIE PesyJIbTATH HaOMOLaIOTCA Ip NosAp 
eH APYIUX MapoK (crab 10, crab 30, yruepoy 
PKaBerolmlve HHCTPyYMeHTaIbHbIe MapoK XT u X1 
OT MX cOcTaBa MH CTpykKTyppI. Pasnuna 3aKmroua 
Wecca CaMopacTBopeHuA. Takum o6pa3om, oTme 
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TOJbKO Ia ctTanu 50. Ana, 
M3alMM %Kee3a apMKO 4 cTa- 
MCTbIC HHCTPyMeHTaJbHBIe, He 
2M Apyrue cram) Hesapucume 
TCH TOJbKO B CKOPOcTAX IIpo- 
YeHHOe HaMH SBNeHHe ecTh pe- 


Puce. 3 


Puc. 1. Muxpohororpapun moBepxHocrtH o6pasyoB cram 50 mocae 91gKTPOXHMHYeCKOH OOpa 
6orkH mpH D, = 0,1 a/am? B TeveHue 4 uac. [lopepxHoctb o6pa3ita HOsTOTOBeHa: a — mWIKo- 


BaHHemM; 0 — 3JIEKTPONOJIHPOBAHHeEM; 6 — MeXaHHYeCKHM MOJIHPOBaHHeM 


Puc. 2. Makpodotorpapuu omepeuHbIx pa3pe30B oOpa3oB cTamH 50 nocme 97eKTPOXHMHYeCKOli 
o6padorku upH D, = 0,1 a/am?; a — B Tevenne 2 uac.; 6 — 10 yac.; e@ — 27 uac. 


Puc. 3. O6pasen nocne 3eKTpoxHMuYecKOH OOpadoTKu npn D, = 0,1 a/am?. a — oOpaboran- 


HbIM y4uacToK OOpasita; 6 — YepHast Macca, BbIABJIeHHaA MOCe MexaHHuecKoro yAaieHHA MOBep x- 
HOCTHOM MeTaIIM4eCKOH MeHKH; 6 — H30JIHpOBaHHbI yyacToK oOpasita 


JAH, T- 108, Ne 2, BosapuxKenckuit, Banees, lopOauyk 


Sq 


, 
Lar 
‘ 


WbTAaT MpOABNeHUA OOmel 3aKOHOMepHOCTH NOBeeHHA CTaseli B OKUCNTEMb- 
 cpeye. HackombKo HaM H3BeCTHO, HaHuHe OTpHUaTembwOro JuddepeHu- 
PeKTa B YCJIOBHAX, AHAJIOTHYHbIX H3YYCHHBIM, elle He OTMeYaOCb B JIMTepa- 
ipe. 


XuMuYeCKHH HHcTHTyT HM. A. E. Ap6y30Ba Iocrynuno 
KasaHckoro @unuana Akayemun HayK CCCP 2) X 1955 


& 


HIMTHPOBAHHASA JIMATEPATYPA 


1 Tesucbl WOKNaqoB Hay4H. ceccun KasaucKx. dunHana AH CCCP, 1955. ? Texnonornue- 
He MaTepHasIbI 10 MpHMeHEHHIO MeTOJOB 3/IeEKTPOXHMHUCCKOH OOPaOOTKH MeTasJIOB B MPOMBILI- 
Sora, nog, pea. I. C. Bosgpuxxencxoro, Kasaub, 1952. 8 T. B. AxkuMmos, Teopnan 
TOMI HCCICHOBaHHA KOppo3sHH MeTannop, 1945. *H. J. Tomamos, Teopna xop- 
3HH MeTasmoB, 1952. 
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Aoxuage Anagemuu nayr CCCP 
1956. Tom 108, N 2 


a ' * FEONOPH A 


M. ©. PPHHBEPY 


EKOTOPbIE HOBbIE TAHHbIE O CAXAJIAHCKUX HHTPY3HBAX 


(II pedemaeazeno axademurkom C. H. Muponosum 12 XI 1955) 


AiutpysuBbi Ha ocrpose CaxaMHe UMeloT CpaBHUTeIbHO HeOOubUICe pas- 

He H IIpHypoOueHb! K ero BocTouHO yuacTH. E. M. Cmexos ormetuu B ceBep- 
WM uacru Bocroywno-Caxamuuckoro xpeOta HasMuve rpaHuTOB, NO,YHHeHHDIXx 
JIb3HHCKON TOMMEe (OoKapOoHOBOrO BOspacTa). 

IIpu wax: uccneqopanuax B 1953—1954 rr. TonuHo-AuupcKoro nony- 
TpOBa, pacMOsO*KeHHOrO B WwFro-BOCTOYHON wacTH CaxamMHa, ObiIO ycTaHOB- 
‘HO pa3BHTHe OCONee MOJIOAbIX HHTPYSHBHBIX MOpog. Ou. mpocmeKuBaloTca 
MepHMOHaJIbHOM HallpaBeHHH Ha paccrosHun 20 KM; WIMpuHa HX WocTuraer 
yiee 3 KM, 4 BCA WOllayb cocraBunerT 60 KM". 

MHTpy3HBHblil MaccHB CO CJIOAMM BMeH[alomlux OcaOUHbIX MOpO UMeeT cpaB- 
TeIbHO IJIaBHble OYePpTAHHA. OTOT HHTPy3HB pefcTaBJIeH MeJIKOKpHcTaJ- 
TICCKUMH MACCHBHBIMM TpaHHTaMH CepOBaTO-3eeHOBaTOH OKpacKH, pasOu- 
IMH TPeCW[MHaMU OTJCbHOCTH MO pa3sJIWdHbIM HalipapnenuamM. Msayuenne rpa- 
ATOB 113 MepudepHHHOW YacTH MHHTPYy3uBa NOM MUKPOCKONOM NOKasaso, YTO OHH 
JENCTABJICHbI CJICLYIOMMMH pasHOBMAHOCTAMH. 

TpauHutT MeiKO3epHucTHI, nopdpuposuyupili. HavOouee Kpynupe M{HO- 
OppHbIe KpHictamibt (pasmepom jo 1,0—3,0 MM) UpHHafexkaT KMCIOMY 
faruokna3y. OcHOBHadA YacTb MOpOsbl XapakTepusyercA MUKPONerMaTHTOBO!! 
PYKTYpOH, yuacTKaMH BeHYMKOBOH. Kamuespili nonesoil mmaT HaOmojaerca 
epacraHuu c KBapuem. I]narmokmas M KaIMUmat HECKOJIbKO MeJIMTHSHpOBaHBI. 
BeTHOH MMHepad samelleH xmopHToM. 113 BropHuHbIxX MHHepalOB MpHcyTct- 
yer suugoT. PyqHpili MMHepad MpHcyTCTByeT B S€pHaX HelPpaBMIbHOH POpMBI. 
© HeEOOJbIIOMY HaNMUMIO KamMeBOrO TloweBOro WiNaTa HW HECKOJIbKO NMOHWKeH- 
My COfepKaHuio KBapila Noposa IpHOmM*KaeTcA K PTpaHo_MopHty. 

‘Huxke IpwBo_uTca ONMCcaHve TpaHuta, B3ATOO M3 WeHTpasbHOM YacTH HH- 
yY3HBA. 

Tpauur-ntopdup wnupoKcenoso-Ovomrospiit. CrpyKrypa nopdupo- 
Had, OCHOBHOM Maccbl — MukKporpauyautoBad. [loppupopnyqHple BbiqenenuA 
QMHaIEKAT KMCIOMY TarHoKmasy Cc. MONMCMHTeTHYeCKUMH [[BOHHMKAaMH. 
a3Mep BbIfenenuli oT 0,3. x 0,6 mm jo 1,0 x 2,0 mM. OcHOBHad Macca COCTOHT 
3 USOMeTPHUeCKHX SepHBIMIeK KBaplla M KCeHOMOpPHIX NO OTHOMeCHHIO K HUM 
peH KaMeBoro Momesoro mmata. LBerHOH Munepan, MpefcTaBeHHbin Ov0- 
iTOM, cla6o xuopuTusvpoBan. Ilupoxcen — pomOuyeckuH, No kouMuecTBy 
tynaer GuotTuTy. Pyqubiii MuHepad B USOMeTpH4eCKHX HM HenpaBHbHOU Pop- 
pI 3ePHaX ABJAeTCA, BUAMMO, HJIbMeCHHTOM. ; 

[Ip paccMOTpeHHH BbIMeONMCaHHBIX pasHOocTell NOPpOR MOMKHO BbICKAaSaTb 
JeMMONOKEHMUe, UTO OCTHIBAHHE MHTPY3UBa B WeNTpabHOll yacTH (T. e. YacTH, 
1M3KO paciOJOXKeHHOL K MOBepXHOCTH), MOBUAMMOMY, MpOvcxoAHO Mp 60- 
se GLICTPOM NaeHHU TeMMepaTypbl, YeM B TepHepHMHOH, YaCTH MHTPysuBa, 
pesyspTatTe wero u OOpasoBasica rpanurT-nopiup. : 

[lpu KpyTOM KOHTaKTe HHTpy3uBa Cc OCaQOYHbIMM MOposaMu B nepudepnit- 
sii YacTH, Oaroflapa BOCXOMKACHUIO TeNMbIX MOTOKOB H3 Gowlee rayOOKUX 
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yacTeli HHTpy3HBa, TeMuepatTypa, BHAHMO, Oplia Ooee yCTOHYMBaA HW MOpoy 
MOrJIa KPHCTaJJIM30BaTbCA CpaBHHTeIbHO PaBHOMepHO. 

B 3akuJ1OUeHHe MbI IIpHBeJeM JaHHbIe, MOCJyXMBIIME OCHOBAHHeM JIA OF 
peeleHHA BOSpacTa TpaHHTOB, PasBUTbIX Ha TOHUHO- AHMBCKOM TosyocTp 
Be. Ilo BceH BepOATHOCTH, 9TOT: HHTPY3UB CBA3AH C JapaMHUcKOu (asou ckKsa 
YaTOCTH, B pe3yJIbTaTe NPOABJICHHA KOTOPOH BepXHEMEJIOBbIE OTJIOMKeHHA ee 
IpOpBaHbl paHHTHbIM HHTpy3sHBoM. JloKa3aTeMbCTBOM TlocweqHero peal 
XKCHHA MOMKET CJLYKATb MeTaMOP@H3M MeJIOBLIX NOPOJ, PacIOJIOKeHHbIX H 
KOHTAKTe C TpaHHTHbIM HHTpy3HBoM. Meramopdu3mM MeJIOBbIX NOpoy OTMeUar 
CA Kak IIpH OcMOTpe Nopoy B owe, TaK W pH MHKpocKONMYeCKOM HX H3yyeHH 
B WuMpax. Ecnw MeOBbIe OCaOUHbI€e NOPOAbl, pacioJIORKeHHbIe Ha HEKOTOPO 
paccTOAHHM OT HHTPYSMBHOFO MaccHBa, IpefcTaBJleHbl TEMHOCepbIMA one 
THCTBIMH aprHJuTaMH, TO B IIPHKOHTaKTOBO 30He OHH IIpeBpallleHbl B OKPeM 
HeHHble, BECbMa KpellkHe Mopogbl Oypok okpacku. Takxe B mmMdax HaOs0ja 
JOCb paccJIaHWeBaHve MeJOBbIX TOpoy. 

Bepxuaad rpanulla MHTpy3HBa rpaHuTos Opiia BCKpbITa Ha NOOepexkbe Oxor: 
CKOrO MOps. Sflecb Mbl HaOsOJalM TpaHcrpeccuBHoe 3aeraHve OTOKeHUE 
XOJIMCKOM CBUTbI (cpeqHHH MHOWeH) Ha rpaHuTax. B 1oxKHOM vacTH OOHaKeHH 
Ha IOBCPXHOCTb BbIXOJAT CBETJIOCepble C 3e€JICEHOBATbIM OTTCHKOM, MaCCHBHBI 
MeJIKOKPHCTasIMuecKHe rpaHHTbl. Jlamee K ceBepy HeMOcpecCTBeHHO c rpaHue 
TaMM KOHTAKTHPyeT KOHTIOMepaT MOMIHOCTbIO B 2 M, COCTOSMMH U3 xopomid 
OKaTaHHOH TaibKH TpaHuTa u KBaplla. KourmomMepaT nepeKpbiBaeTca TeMHO= 
C€pbIMH aJIEBPHTOBbIMH aprHuJIMTaMH, cosepxKamuMu (cbayHy cpeqHeMHOoIeHo- 
BOrO BOSpacTa (XOJIMCKad CBHTA). . 

Ha ocHoBaHHM BbIIIeMS10%KeHHOTO MBI MpHXOAMM K BbIBOAY, YTO BOspacT 
TpaHHTHOrO HHTPYy3HBa ABACTCA MOCeBePpXHEMEJOBbIM, HO He MOWIOKe cpes- 
Hero MHOLeHa. 


Tlocrynuno 
10: XI 1955 
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Aornagn Akagemun nayrx CCCP 
1956. Tom 1408, Ne 2 ° 


‘ TEOJOFH A 


b. Wf. EMM®AHOB 


H 

f 

9 BOSPACTE H ObLMX YCJIOBHSX OBPASOBAHHS TYJIbCKOrO 
JKEJIESOPY AHOFO TOPH3OHTA 


(II pedcmasazeno akademuxom H. M. Cmpaxosim 22 II 1956) 


TysIbcKHe pyJbl SasleraioT Cpe MOPCKHX OCaOYHbIX NOpOA, HO nocse uc- 
coeqopaHut I]. A. 3ematuencxoro (') cuntTamHcb MeTacomaTuyeckuMH.JI. B. Iy- 
cTOBaIOB (7) NOKa3aul, 4YTO OHH JOJOKHbI pacCMaTpHBaTLCA Kak OcajOUHBIe. 
TakuM o6pa30M, BO3HHKsIa MpoOseMa BO3spacTa H ycJOBHH OOpas0BaHus 
TYJIbCKHX py. TpyQHOcTb ee pellieHusa 3akJIoUaeTCA B TOM, YTO pyfla BO BCex 


G sone Coropckoeo| @ sone Cobanarur- 
U 0CK020 CK020 U OAQAHHUH- 
pasmelba choeo pasmelGa 


3| 8 70ne 10NH020 
paspesa (C HEpas- 
melitiblM OEpxom) 


al 


ay 


ee ee ee 
me (ie 
2 Pe aoR re rg EE FLO 
= one ee a a ee 
——— a a 


\ 


4 = 
7 nee 

1M 2a. 
; oS 
DMR oere o. 20> ie er me 


Cemeae te (re)? Ea Gs eS 
Ges 169 (227 5 eas 


Pue. 1. Cpogupiii mocnofnbii paspe3 x%XesesopyHOrO TOpH30HTa. 1— 

KPeMHeBble raibKH; 2 — rasyasHT-alopanoBan Moposa; 3 — W3BecTHAK; 

4 —rauna; 5 —cugeput; 6— octaTKH MopcKoli dayHbI,; 7— pacTHTeJIbHbIe 

ocTaTKH; 8 — rpaHHita Me38030HCKHX Pa3MbIBOB; 9 —rpaHHia pa3sMblpa 
BHYTpH KaMeHHOYPOJIbHBIX MOpOs 


csyyaaX Je@KUT Ha MaseosoiicKHxX Mopofax, a MOKpbiBaeTCH, Kak NpaBHuO, 
me3030em. JI. B. [lycropanop cuvTa, YTO pyAOHAKOMNJeHHe MpOHCXOAUO BO 
BPeMHA 1asleO-Me3O30liCKOrO KOHTHHEHTAJIbHOFO HepepbIBa B OTACAbHbIX OSEPHO- 
6OOTHBIX BOJOeMaX H 4TO «CeTb O3ep Havasla CYUIeECTBOBaTb, NOBHAMMOMY, 
B TlocyleMepMcKoe H MocmeTpHacoBoe BpeMA H CKOpee BCeTO B STOXY HHAKHCH 
HIM cpegqHelt roppm (*). B. I]. Enuanos 4 H. WU. Typos (?) cuHTasH, YTO PyAO- 
HaKOIIJICHHE MpOHCXOAHJO B HHKHEKAMCHHOYTOJIbHBIX (BuselicKHX) IpHOperHo- 
MOPCKHX JlaryHax. ae 
B pesysprare MHOroneTHero H3yYeHHA HaM YyaJlOCb YCTAHOBUTb NOCOHNEIM 
paspe3 pyHoro ropusoHTa, KOTOpBIH, C HeOOTFIUMMH H3MeCHCHHAMH, BbIep2KH- 
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paeres lo Bcemy pationy or A. Acnan Mousa qo r. BoropofuiKa (cm. puc. 1). | 
B ocHopaHuv 3asleraiOh XOPOMO WSYTeHHbIe OTMORKeHUA TYJIbCKOTO TOPH3OHTA ~ 
scCHOMOAMHCKOrO Nloypapyca. Ha Hux, Mocwe HesHaYMTeIbHOrO PpasMbIBa, J1O= 
7KaTCA MOpOAbI py4HOro TOpHsouTa, B KOTOPBIX BbIeICHbI (CHH3Y BBepX): COM 
1 —ceppiii mecoK, MecTaMH CIeMeHTMpOBaHHbIt B KBapleBbl MecuaHHK, C_ 
cTurMapusamu; caol 2 —cepnii anespuT (pasyeseH caxkMCTbIMM mpocnosll 
Ha j[Be YacTH); col 3 —2x*enTHIi MecoK c Mpocnoamu Oyporo 2Kese3HAKa, | 
MecTaMH CUCMeHTHpOBaHHbId B 
C 8 10 td ¢ .KemesvcTBi WecuaHuk, ¢ OT" 
neuatkamu Gigantella sp.; CoH 
4 — ajeBpur, Tepexo AnH 
BBepX B TOHKOCJIONCTYIO TuiH- 
Hy; cow 5 —Oypbilt *eIeSHAK, | 
YacTO OXPHCTHIM, COMCPHKUT CTA-— 
KeHUA, IMHSEI U 1poc aon 
KpeMHA, C OCTaTKaMH B pyJe HW ~ 
KpeMHAX BUselicKOH dayHbl; 
mpocmoH KpeMHA B OCHOBaHHH — 
AH B HWKHeEH WacTH PYAHOTO 
clOM MecTaMH BbIJepxKUBAeTCA 
Ha COTHH MeTpoB HU pa3s0uT Tpe-" 
WIWHaMH Ha YrublObl HW KYCKH, 
MpeCTaBAAIOWIMe J1O%KHO OOW10- — 
MOUHbIN MaTepHas (cM. pc. 2) 5 
cow 6 —TvJIMHa 3eJIEHOBaTO-— 
cepa 3asleraeT BbIKJIMHMBal0-— 
IMMHcH MpocioaMH cpeyqu Oy- | 
poro *%KejlesHaka; cpol 7—O6y-— 
Puc. 2. 3apucopka pyauoro cnoa B AyaKe 88 3anexH PbIlt KeNesHAK, OOBIMHO TOT 
Ne 14 (pucyxox A. IlerposcKoli). J— Oypnili *KenesHax HbIM H YKEOJMCTHIM, COMPUT — 
; eee PS ee Sea 4—TOH- pej\KNe cTA%KeHHA KpeMHeH HH 
=i J < E STENT : ¥ 
BBINOMHeHHbIe KerITO! oxpot 6 Md te ee h s/euselicKyio: @ayny,) CHORES = 
TiHHa CBeTJIO- H TeMHOCepad” 
TOHKOCMONCTaA, C CaxKMCTbIMH © 
npocoasmMuv. Bure cnod 8 O6blMHO e%KaT HHIKHEMCIOBbIC MeCKH HW MKeMeSHCTHICT 
nlecuaHuku —cuol 9. Uacro 9TH MecuaHble MOpOfbl SasierazoT cpequ pyAbl B 
BHe COXKHO opMbl pyKaBOB H B OTCMbHBIX CCUCHHAX MpefcTaBsAIOTCA 
uH3amu — col 94. Stu necku, Kak.u B JIMmemkKOM palione, HMeIoT BMBIBHOM 4 
xapaxtep (4). “4 
B stom paspese JI. B. Ilycropanos HaunHaerT NOpojbl pyAHOro rOpHsoOHTa C 4 
TOHKOCJOMCTOM TMubI COA 4, a HMKeNeKaLIMe MOPOAbl, Kak M BCe H3ydaBIIMe ' 
paHou, reoOrv, NpaBAIbHO OTHOCHT K HWKHeMy KapGouy. BmpiBupie MWecKH — 
(cto 9*) TIpHHuMaiHcb UM 3a CHHTeHETHYHBIC PyHbIM OCaKaM O38epHbie OT-~ 
JO*KeHHA. 
V3 nopog cnoa 8 (Haqpyauon rouup) C. H. HaymMosoi Bbyenenbt cops, 
u3y4eHHe KOTOPHIX NOKa3ano0 Hanuuve 31 Bua. Ilyrem noycuera 200 9K3. ycTa- 
HOBICHO, YTO cpequ cnop MpeocbaqatoT cnoppl c oTOpouKoH (74%) Hay cHo- 
pamu 6e3 oropoukn (26%). Cpequ mepBErx ocoOeHHO pactipocTpaHeHs! (pOpMBI — 
€ YTONMEHHOH OTOPOUKOH HM OcobeHHO pasBuTE Zonotriletes variabilis W., 
Z. intermedius W., Z. turbinatus W. Cnoppi 6e3 oropouKu MpefcTaBseHbl Mpe- 
MMYUecTBeHHO ryiaykumMu (bopmamu (12%), cna6ee —6yropyatpimu (10%), 
CpaBHUTeIbHO peqko — auenctpima (4%). KommueKke cop, NO 3aKmIO4eHHtO: 
eats Haymosoli, xapakrepeH fis) HuKHero KapOona Exsponelickow mpoByH- 
CoOpannad ro sanexu No 14 u3 pyqbru-cnod KpeMuHel (bayHa NoKasaia Ha- 
Jimuve Gombuoro KOmMUeCTBAa 9K3eMIMApoB: Gigantella praemoderata Sar.,” 
Giieh: praemoderata Sar., Productus ex gr. semiplanus Schwetz., Striatifera 
aff. striata Fish., Striatifera sp., Daviesiella sp., Spirifer sp., Retictilaria sp., 
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Ambocoellia sp., Bellerophon sp., Lithostrotion junceum Flem., L. irregu- 
are Fill. u ap. [lo mHennto ompesenupuiero cbayuy JI. H. Yeexuna, o6uruit ee 
)OJIMK COOTBETCTBYeT aJIEKCHHCKOMY TOPH30HTY OKCKOrO TMObapyca. 

Sa nocuequne rogb u3 pyquoro ropusonta B. H. IIpeo6paxenckoit onpe- 
enennt: Striatifera Fisch. cf. var. augusta jan., Syringopora ramulesa 
mOld., Lithostrotion rossicum Stuck., L. irregulare Fill. Kpome oro, 
A. H. Tpumenxo u JI. T. Packatopoi u He3sapuicumo oT Hux M. A. Hegoum- 
sHHOH 3 MOPOA pyAHOTO TOPH3OHTA BBHIJeNeHbI U GfIPeAeICHbI MHOTOUHCeHHbIC 
sMJ[bl HH2KHCKAMCHHOYTOJbHBIX cmop. Hukakux MesosolicKuX OpraHHueckuXx 
MCTATKOB B fopofaX pyAHOro TOpH30HTa He BcTpeyeHo. 
| Jluronormueckoe u3yyeHHe NOpoy pyAHoro ropu3sonta (puc. 1) Ayano cule- 
\yioulve pesybTaTpl (cM. TaOm. 1 u 2)*. 


Taomnma 4 


: Cpeaqunli rpanyaomerTpuy. Munepagoru4. cocras 3epen Jlerkol dpaxunu 
zB coctas (°/, 10 Becy) d < 2,8 (B %o) 
26 
g a >0,25 | 0,25— | 0,05—| <0,1 ALOE PAHCTHIe 
38 at 0,05 ey 0,04 aah aeras KBapa | Ble | cqiofa | TAayKoHUT KapOoHarThI ae es 
bo pS iwmwaTbl 
44 22 | 58,4 210-1) 18,4 | 94,2143,4 | 254 0,0 Equn. Equn. 
46 0,4 Bi 2a yer] co4,.2: 1) SOO GN] 2o),/7 ah Equu. rf - 
( ruc) 
a3 Qeay ia ie2o 6) loo,9 | O0rely anc 6,8 0,0 > 0,4 
47 Ges oo, Gt ton) 20s0) Noto ll) dene 0,7 0,0 OF 0,0 
6 O20 aa 2 ON DOr Goeat ison te O 0,0 Eun. Equa. 
AS 0,2 Bro ty 9 184.6 (290, ae 43 0,4 Eun. fe i 
2. 0,0} 4,8 | 12,0 | 86,2 | 400,0 = = — = —- 
Bit Set 69. 4c.2,9 4.15,9 | 96.4) 0.8} -0,4 Bam Enuu. Equu, 
a 6 9,4 | 15:9 Peo te Onl) Sood Oe Ong One z 3 


. 


Taomnn a 2 


Munepaatoruyeckui cocTaB 3epeH Taxesoh dpaxunu d > 2,8 (B %) 


Ne 
eo Lag fype sg Pyrua | KaaHat ae SC Kopyug Tlpauat Onuzor 
aac. 4 | McHET MawiHH | KOH ; pour MaHUT 
4 O52 VAT -2°243,2 | 49,951, (8,7 1,6 0,0 Eyuu. Equu. 0,0 
ee) 45.0.) 1952 42,01 -45,0 7,4 Nee! Equn. - take 0,0 
pot Ay Sl 20.5 | 38,9 | 13,1 | 78,3 1,4 a r i 0,0 
4 A 2) 46,0 | 43,6 O37 10.8 Pall 0,0 0,0 “4 0,0 
6 F528 f 46,4 1 1058 17,5 pag?) 0,0 Eun. Ord Equn. 
m3 | 0,0 | 43,0 | 50,7 | 24,7 | 8,6) Egun. | 0,0 0,0 Equn. 0,0 
) 0,0 OL07h. 66, 0) 3410 0,0 0,0 0,0 0,0 fe Eqn 
mo) 40.41 7,9| 7,2| 3,8} 24,3] 13,3 fad NLRC : 1,3 
me o2 | 40,4 6,2 M2 See eal, 13), 4 £30) 0,0 0,0 0,0 


 OGuwe yepTet Nopoy HuxKHero KapOona (cmon 1—3) MH pyAHoro TopHsoHTa 
(cnou 4—S8) BbIABJIAIOTCA OTUCTIUBO. TakoKe OTUCTJIHBO BHAHO OTJIMUMe TeX H 
pyrux oT nopog mesosoa (cron 9—9?). B yacTHOCTH, BbIAeMACTCA PYTHM-ILMP- 
KOHOB2A accOlWalluaA C MOBDbILICHHbDIM COJepKanueM MomeBporo UilaTa Aix Na- 
wleos0licKUX MOpoO U KMaHMT-cTaBpPOJIMTOBAA accoluMalusA C MOBbILMeHHeM CO- 
lepKaniA TiayKOHMTa AA NOpOf HMAKHEMCJOBBIX. 
CopokynHOctTb cTpaTurpadpuyecknx, MasleOHTOMOTMYeCKUX M HTOMOPHYeCKUX 
JJAHHbIX He OCTABIAeT COMHCHHA B NPMHaexKHOCTH PyAHOTO TOPHSOHTAa K BH- 
3eliCKUM JlaryHHO-MOpCKHM ocajikaM. Haxorkyenne cpeqM MOpCKHX HHAKHe- 


* Augnughi BLITOAHeHbI B AaGopatopHu BUMC C. B. CpipomaTnuKosbim. 


KaMCHHOYPOJIbHbIX’ OTMOXREHHH roxHOrO KpbiIa MOcKOBCKOH CHHEKJH3bI Oca 
JOUHBIX MKEE3HbIX PYA\XOpOUO YBASbIBAeTCA c o6mleli reouorHyeckoH NosHuHeH 
*KeNesopyAHHIX (bauni, ycTaHopmeHHolt H. M. Crpaxoppmm (°). KonTruHentasb- 
HbIC Me3030HCKHe OcaKH B Mpesemax palioHa HMKe pyAHOrO cyIOA HUTye He: 
oOHapyxXeHbl. CooOmeHve 0 NpucyTcTBHH B TyJbCKOH OO. OTMOKeHHH TpHa- 
ca (°) Hemb3H cCUHTaTb jocroBepHbimM. Ecau onucanHaa H. H. Kapso- 
BbIM (OpMa HalileHa HWKE pyAHOrO TOpH30HTa HM ONpefeteHa HaylexKHO (aT 
MOMJIEXKUT MpOBepKe), ceLyeT MepecMOTpeTb BOMpOc O e€€ BEPTHKAJIbHOM pac- 
IpocTpaHenuu. | 


MockoBcKHH MHCTHTYT Tlocrynuno 
IBCTHEIX MeTajJIOB H 3010Ta 22 II 1956 
um. M. VW. Kanuuuna 


UMTHPOBAHHAS JIATEPATYPA 


‘TL A. 3ematuencKu i, Tp. CIIB 06m. ecrectsoncn., 20 (1889). ? JI. B. Tl ya 
cTOBai1OB HU Ap., Tp. Bcec. reon.-pass. oOneg., 285 (1933). * B. H. Enuganos, 
'H. HW. Typos, Tp. Mock. reon. Tecra, 25 (1937). 4M. C. Touwuannu, Tp. Bopo 
H@KCK. roc. yHHB., 22, 25 (1951). *H. M. CTrpaxos, Tp: HTH AH CCCP, 73, Teomns 
cep., Ne 22 (1947). 6H. H. Ka p aos, JIAH, 94, 309 (1954). 
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TPEOJOPH A 


A. K. JIAPHOHOB u B. Il. AHAHBEB 


K MIPOCAXOUHOCTH JIECCOBbIX MOPO)J, CEBEPHOrO KABKA3A 


& (ITpedcmaszeno akademuxom B. A. O6pyueeoim 381 X 1955) 
3a mocueqHHve rofbl B WeyaTH NOABHIOCb MHOTO pa6OT, MOCBAIIeHHbIX BO- 
MpocaM H3yYeHHA MpocagoynocTH B séccOBbIX Mopoyax (7°). OqHakKO B HUX 
YAeMACTCH MANO BHUMAHHA H3YYCHHIO CMOCOOHOCTH K JOMOMHHTeMbHOM OcaKe 
MO BepTHKaJIH JéCCOBOM TOMH MIpH 3aMauMBaHHH. 

B HacToOaile CTaTbe IPHBOJATCA pesyJIbTAThI H3YYCHUA MpOCcaOUHbIX CBOHCTB 
néccoBoH TO/MH paoua Tepcko-KyMcKoH oOpocHTembHOH CHCTeMbI (COBX03 
«CopeTcKuii») Ha CepepHom Kapxas3e. B reomopdbomormuecKkoM OTHOIMeHHH palioH 
ABIACTCH KpaeBOH 1OX%KHOH 30HOM CraBpOnObcKOTO NOAHATHA, MWpescTaBJA10- 
mero cool aslOBHaJIbHY!IO paBHHHY, NOKPbITy!IO C MOBeEPXHOCTH JECCOBOH TON- 
men. 

Ha uccmexyemol TeppHTopHu Obl BHInOWHeHEI PocrumpocoBxo30mM movie- 
BbIe pasBeOUHble paOOThl, B MpOWecce KOTOPbIX MPOHJeHO HECKOJIbKO JeCATKOB 
25-MeTpOBbIX CKBaxKHH MH OTOOpaHbl TPpyHTOHOCAMH MOHOJIMTbI Yepes Kable 
| —2 m rayOuubl BpIpadoTox. [lomumo 9Toro, aBTopaMH OblvIM HccleqOBaHbI HMe- 
jollWecA Ha TEppHTOPHU Mpocaounple epopMallMu Kak BOb KaHaJIOB, TaK U 
eCTECTBEHHbIe MpocaouHble OofWa, WHpOKO pactipocTpaHeHHble B peseax 
paBHHHbl. 

B pesysbrate HaOuoeHHi ycTaHoBJeHoO HaM4Me pasHooOpasHblx Npocajoy- 
HbIX NOHWKeHHH (KCTeNHEIX OsOfely), MocTHraomlux rayOnnE fo 1—l,5 m 
pu wupune 30—60 m. Opocutesbuble KaHaJIbl B pe3ysbTaTe NpocaoK M0- 
WYUMIM cepbesHble JesopMallHH, BHeLIHe HaOsOfaromlMecH B Bue Teppacu- 
POBaHHBIX OeperoB, TPelMH, NOMepeyHbIX yCTyNOB B pycwaX KaHaJOB M T. J. 

Mompoctb éccoBblx Topoy, cilaraiomlux uccleqyemyio TeppHTOpHio, o- 
cturaetr 25—30m. MakpockonwyuecKH OHH XapaKTepH3yloTCA cepoBaTo-llaue- 
BbIM IIBeETOM C JICTKHM 3e@JICHOBaTbIM OTTCHKOM, OJHOPOMHOCThIO, KapOoHaT- 
HOCTbIO H HaJIMUHeM XapaKTepHOH MakporlopucTocTH. CpefHee HCO MaKpo- 
nop, UpHxoxameeca Ha 1 cm” nomaqu Noposbl, USMeHAeTCA M0 TuryOHHE B 
3HAUMTeNbHBIX Mpefemax, COcTaBaA B BepXHeli yacTH TOM (fo 5 M) 5S—I0,, 
Ha riyOune 70 8 M 13—18. B nwxxKHeli yact4 Tom (rmyOxwKe 8 M) UX FHCIO 
yMenbuuaetca Jo 1—4 na 1 cm”. 

EcrecTseHHad BulaxKHOCTb JéCCOBOM MOposbl BHe 30HbI KaHaJiOB KomeOseT- 
ca B Ipeqenax oT 3 fo 16%, Sompuselt yacTb1o 8—12%. Kak mpaBuao, c rayOu- 
HOM Bula2xKHOCTh PpyHTa HecKOJbKO Hapactaer. Ha yyacTKaxX NO], (HOM KaHa- 
JOB BuaKHOCTh YBEMMYUBAeTCA 3a CUeCT HHDPUbTpallMM MOBepXHOCTHOH BOY! 
jlo 28%. Tlopucrocts B BepxHef YacTH méccoBOl Tom (AO ryOuHEI 10 m) 
W3MeHsAeTCA B Upesenax 42—50%, ene ryOxKe (Gomee 10 M) OHa yMeHbINaeTCA 
yo 37—40%. f 

KouovgHo-qucnepcHasd yacTb éccoBoli noposnl ((pp.<c5 +) No ann Tep- 
MHUeCCKHX AaHasIv30B HM OKpalliMBaHHA OpraHW4YeCKMMH KpacHTeJAMHM COCTOMT 
rlaBHbIM OOpasoM 43 HAmUTa. Mnorga B Bue NPHMecH NPHCyTCTBYIOT KaOMMHHT 
HW KBapll. 
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- 5 4 
Ilo anim MapupyTHolt cpemKu (A. K. JlapHouos) B eccoBOh TOWLE STO 


ro pafiona Ha rayOune 5—6 M MecTaMH BcTpegaeTca NpocsoH, oa aroun 
6oulee TeEMHOL CepoBaTO-Oypoil OKpacKOH, MeHbIIel MakpOMOpHcTOCTbIO HM He 
CKOJbKO MOBBILICHHEIM cofepKaHuem KapOonaTos.MomHocts npocsos fol—1,5 M. 
Ecrb ocHoBaHHe mpeliomaratb, YTO 9TO TorpeOeHHbIM MOYBeHHEIK TOP> 
30HT. . 
Jina nonyyeHus BbIBOAOB O MpocaqouHbIX cBOlcTBaXx JIGCCOBOH NOpOsb! NPA 
MeHeHa OObIGHAA MeTOANKa ONpeeseHHH JONOMHUTeEIbHOM OCaAKH IIpH yBJarK- 
H€HHH. B KOMIpeccHOHHbIX IpHOopax (7). Kpome Toro, OblJI INMpOKO HCIOJB= 
30BaH MeTOL, paspaOoTaHHBI OHM u3 Hac (*,*)..O6a MeToga Ral COMOCTaBUMBIC 
pesysbraTbi.. Bcero Oplm0 Mog_BeprHyTo sla6opaTopHbim Ucceqopanuam 103 
; MoHOmUTa. AHaJIH3 NOYYeHHBIX PesyJIb= 

TaTOB NOKa3auI, UTO CMOCOOHOCTh K O= 
TOJHHTeIbHOH OcayKe MpH s8aMayHBa- 
HMM JI@CCOBOH TOM OTMMIaeTCH 3Ha- 


Ta6uuna ft 


Jlauuple O CHOCcOOHOCTH K JOMOJHUTeIbHOM 
ocayke Ip cMauuBaHHu BOOK 


(BemuHHbl 3,5) 


YHTEIbHOH MecTporoH. ‘ 

Payouwa | wan. | Maxcum. | Meqnann. Han6oupiie clocoOHOCTBIO K CHKa~ 
| THIO IPH yBuaxKHeHHN OONafaeT NOBep x= 

HOCTHBIM COM NECCOBOH NOpob! AO ray= 

2 0,035 0,153 0,100 OuHbI 3M, Pe OTHOCHTeIbHaA Mpocasou- 

4 0,018 0,068 0,049 HOCTb (dnp) MocTHraer 3HaueHuA 0,163, 

: ae nobe Hos B cpequem B ripegenax 0,1 (Ta6m.1), uTO 

10 ~ 0,002 0,022 0,040 CBUJETEIbCTBYET O HaJIMYUHH 3HAUHTCJIb— 
12 0,000 | 0,003 0,000 HOH HeOyMMOTHeHHOcTH 9TOrO c10n (8). 
14 0,000 0,000 | 0,000 . B wxureppane rmy6uH 3—5S M Ha OT= 


JIeIbHbIX YUACTKaX HaOOaeTCA YMCHb~ 
WeHHe CHOCOOHOCTH K JONOJHHTeMbHOM OcaKe IIpH 3aMa4uMBaHHH, UTO Mbl 
OObACHHeM OCOOeHHOCTHIO Tporecca (OPMUPOBaHHA NOpOAbl, pH KOTOPOM yc~ 
JOBHA YBJIaKHCHHA ObWIM pasIMUHbIMH, B CHJIY YerO HM BOSHHKa NATHMCTOCTb 
B MOBEeCHHH NOpoOb Mp BosfeHcTBHM BOI. Kpome Toro, He HCKJOUeHA BO3-" 
MOXKHOCTh BJIMAHHA BCTPeualolUXcA Ha OTCNbHLIX yYacTKaX NOrpeOeHHbix” 
TIOUB. . 
Eme ryOxe B HHTepBasie OT 5 JO 9 M OOHAPyXUBaeTCA HEKOTOPOe yBeJIH- 
yeHHe 3HaYeHHH On) =0,022—0,095, uro cBuyeTeMbCTByeT O MCHbIUeH yIOT- 
HeHHOCTH 3TorOo ropH3oHTa. TlocseqHee NoOmKeHHe TOATBeEpRaeTcH XapakTe- 
POM H3MCHEHHA MOpMcTOcTH NO BepTukadH sméccOBOH TOMI. . 

C rayOunp 10 Mm néccopad mopoxa mpakTuyeckH He pearupyeT Ha BO3,eH- 
CTBHE BOJIbI. Pi 

Anas ocoOenHoctei méccoBbix mopoy w3yyeHHoroO paliona nosBomser 
CAelaTb BLIBON, YTO TiaBHaA pOJIb B KONeCOAaHHAX MpOcaOUHbIX CBOLCTB [GIK- 
Ha ObITb OTBEeHa YCJIOBHAM (POPMHPOBaHHA STHX OTORKeHHIi, TO HaxXO_UT 
CBO€ OTpaxkeHHe B CTPyYKTYPHbI™ OCOGeHHOCTAX NMOpoy. : 

Hisyyenne TeyeHin npowecca JONOMHUTeNbHOTO cxKATHA Tp 3aMa4uvBaHHH 
BO BPCMeHH MO3BOJIUIO YCTAHOBHTh,. YTO OH B HCIbITAHHHIX OOpasilaX YacTO HO- - 
CHT NpOBaJIbHBIi XapakTep: 3a nepBpie 10 MHH. yBIaxKHeHUA JetbopMallua co- 
cTapaser 70—85% oT ome ee BenmunHE!. TlomHoe npekpamjenne ocaqkKu B_ 
oOpasie BbicoTo 20 cm HaOsofanocb Ha 3—5 cytTKu. Moxo6nprii xon mpomecea 
HaOsofalca B AéCCOBbIX NOpOfaX, B3ATHIX H3 BepXHeli uacTH com (10 8 M). 
OOpasupl, BsATHIe c OOnbMIMX rnyOHH, XapakTepu30BaIHcb pesKHM CoKpale- 
HHEM CKOPOCTH JlePpopMalluu WO NomHOro ee Tpekpamenus. 

PachipeqeseHve Mpocaqounbix CBOMCTB TOM MO BepTHKAbHBIM MpOPHIAM 
XapakTepHsyeTcH MpHBeeHHbIMM 3fecb paspesamu. Puc. 1 mnoKkaspiBaeT pa3s- 
pes «crenHOro OuoAWa» paBHUHHOrO yyacTKa séccoBoro maTo. 

MoxxH0 BUAeTb, UTO B lpeewax KOHTypa OmioAMa cioco6HOcTh K Mpocaji- 
Ke B BepXHeH YacTH TOMUM HcyesIa, YTO NerKO OObACHAeTCA NepHo_MyeCKHM 
YBJIaKHCHHEM STOTO y4acTKa, HaKallMBalolluMuca B OmMOWe CHeErOBLIMH U 
aTMOc*epHbIMH BOJamu. B Gomee ray6oKoli 30ue, Kya MpOHMKaer JMUIb MH- 
HHMYM BOfbl, MpocaqOunble CBOMCTBa COXpaHHucb JO rayOunpi 9—10 m. 
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| Hannuve nox 6moquem npocagounoit néccoRoti NOpOJbI CBUAeTeIbCTByeT O 
JOM, UTO (hOpMupoBaHHe STOrO SleMeHTa pebeda Gy eT NpOKowKATHCA BIVIOTH 
© NOMHOPO Hcde3HOBeHHs! CHOCOOHOCTH NOPOAbl K ONOIHUTeNbHOL OcaaKe np 
/BJlaxKHeHHH. 

Hiccneqopanus NoKasaIu, YTO pacnonoxmenlie «cTeMHBIX GwHOel» COOTBETCT- 
yeT ydacTKaM YBeJIHYeHHA MOMIHOCTH NpocafsouHbIx 30H. SHauuTembHOe 
a3IMUMe B MOULHOCTH NpocafouHol soup! (oT 6 oO 10 M), oGHapyxeHHoe Ha 
YacTKax (pOpMHpOBaHHA Omofel, ABIAeTCH OHO 13 NpHINH npocejanua Mo- 
€PXHOCTH HM aCHMMETPHUHOCTH CTeMHbIX OOeL. 

Ha puc. 2 ipupeyen paspes éccoBoli Tom, NpoxoyAuMit no CTBOpy Yepes 
Ombuon JlesobepexubIli KaHan cuctempt TKOC. Ha stom yuacrKe BosHuKsa 
‘BocoOpasiiad (hopMa Mpocayounoli soup. BeseqctBne mnorosnerneli uHpusbT- 
ALM BOAbI M3 KaHaJla NOM ero pycOM AeccOBaH NOpoya Ha STOM yuacTkKe T0- 
€pasla Mpocaqounble CBOMCTBa Ha BCIO TOMMY scCOBbIX NOpoy. Popma 30uHbI, 
KOTOPOM Hcyessa MpOcafOyuHOCTb, HanOMHHaeT COOOH «ITYKOBUILy» cMauHBa-~ 
HA. 
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Puce, 1. Pa3pe3 uepes «cTemHoe O10qNe» Puce. 2. Paspe3 yepes KaHas 


TlopepxHocTb, MpWuserawulad K Oepery KaHala, HMeeT MHOrOUHCNeHHBIe 
Hpocayounple JePOpMalluu, HHTeHCHBHbIe NpocayKH OOHapyKUBaOTCA TakxKe 
B pycue. Ilo Mepe yfaenua OT OCH KaHasa B O6e CTOPOHBI MpocayqouHan 30Ha 
ObICTpO yBeJIMUMBaeTcA WH yKe Ha paccrosHun 20—40 mM cTaHOBUTCA HOpMasb- 
HOH JJId WaHHOM TeppHTOpHu BHe yuaCcTKa BJMAHHA KaHasla. DTO MOsBomAeT 
clelaTb BbIBOA, ITO IIpH YBeNM4YeHHH Hanopa BOJbI B KaHane HIN yBeIMYeHUH 
erO pa3MepOB HEMHHYeMO BOSHHKHYT JetbopMaluH — mpocayqku Ha Oeperorbix 
ydactKax. 

B mpefenaxX paBHHHHbIX yUaCTKOB UccJleqyeMol TeppHTOPHH MOUIHOCTb. 
mpocaowwol ToMM KoNeOneTcaA oT 8 No 12 M. Hue pacnonaraetcA cOBepmeH- 
HO Hempocayqounad méccoBad noposa. 

B mpocayounoh 30He, IpHMepHO B cpefHeH ee yacTu (riyOuHa 4—6 mM), 
O6HapyKuUBaeTcA poco, OONaqaiomul HeCKONbKO MOHM2KeHHOM criOcoOHO- 
CTbIO K JONONHHTebHOM OCcayKe IIpH 3aMayuHBaHHH, YeM Ta *Ke JEccOBaA Nopo- 
a, jexKawad Bplue u HuxKe. Ilo HallieMy MHEHHIO, 3TO CBA3aHO C HamHuneM 
MorpeOeHHOrO MOYBEHHOTO MpocoA, aTakxKe c OCOOCHHOCTAMH ApeBHErO MUKpO- 
pembeda. 

SHavHTeIbHOe YHCNIO pasBeJOUHBIX BbIPAOOTOK NO3BOMIO yCTaHOBHTb, TO 
B TOPH3OHTAaJIbHOM HallpaBsJIGHHH HHTeCHCHBHOCTb MpOcaOUHbIX CBOMCTB cyule- 
CTBCEHHO H3MCHAeCTCAH Ha CpaBHHTeNbHO HeEOOJbUINX PaCCTOAHMAX, YacTO Bcero. 
15—30 m. IIpu stom pa3HocTb JONOMHUTeIbHOM OcaqKH TIpH CMayHBaHHH MO- 
KeT JocTuraTb 40—60 mM, TO HeEOOXOAMMO YUHTHIBATD IPH MpOeKTHPOBa- 
HHH COOpyKenHH. 

otf 


Cnoco6HocTb BepxHeli YacTH JeccOBOH TOM K Mpocayke MOxeT ObiTb OOb- 
‘ACHeHa ee HefOynMOTHeHHOcTHIO (°), BOSHHKWWeH B pesysbTaTe JOOBOrO TreHe- 
3Hca TlOpOAbl B YCJOBHAX 3aCyWJIMBOM cTenv. ~ 


IlocrynH.10 
31 X 1955 


WHTHPOBAHHASA JIMTEPATYPA 


1A. K. Jlapuouos, Matepvanb copem. m0 wuHxKeHepHow reonoruu, M., 1954. 
2B. TI. Ananupes, HW. OT. Ceganeunxku at, COopn. Bopp6ac busmptpannel Bogb B méc- 
COBHAHBIX rpyHTax, M39. AH YCCP, 1954. 3° B. ® JiIumenxKuk, Hayun. gan. JIbBos. 
MOJMTeXH. HHCT., 16, cep. Hepr., Ne 4(1949). 4 A. K. JI ap u’0 HOB, COopx. tp. PHCH, 
No 5 (1955). & T. A. MaBpasauos, Joka. AH Y3CCP, Ne4(1954).®H. A. Teun- 
COB, CTponTembHble cBolicTBa mécca H MéccOBHAHBIX cyrmMHKoB, M., 1955. * Crpontembubie 
HOPMBI WH MpaBusa, 2, 1955. ; 
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PrEOJOFHA 
A. Tl. JMCHILbIH 


HSMEHEHHE BJIA)KHOCTH B JJIMHHbIX KOJIOHKAX 
H3 BEPHHTOBA MOPS 


(ITpedcmaszexo axademuxom H. M. Cmpaxosuim 25 X 1955) 


H3MeHeHHe BilaxKHOCTH JOHHBIX OCaJKOB B JIMHHBIX KONOHKax m0 BepTHKa- 
JH MpeAcTaBsseT OObUIOH MHTepec WIA H3yYeHUA JMareHesa. 

Bo spema pa6or skcnequnuuu Muctutyta oxeanonoruu AH CCCP ua 9xcne- 
AHUMOHHOM cyfHe «<Buta3b» B 1950—1954 rr. B sanlaqHoH uactH Bepuuropa 
MOpa ObIIO MOMYYeHO Gombe YHCNO KOJIOHOK OCaKOB LAHHOL oT 4—6 Ho 34M. 
CucTemaTwyeckve OMpefeieHHA ByaxKHOCTH B 3THX KOOHKaX c HHTepBaJIOM 
0,2—0,5 M MOSBOJIAIOT CYAUTb O ee H3MCHCHHAX B Npouecce JIMTHPUKAaUHH JOH- 
HbIX OCaqKOB. Bcero 6pii0 cyenaHo Gonee 1000 ONpeeIeHHH BaxKHOCTH 10 
BepTHKaJIbHbIM paspe3saM. MetToquka ompefeneHua BulaxKHOCTH Obia IIpHHATAa 
cTaHfapTHax, HaBeCKH BbICYIIMBaIMCb pH TemMepatype 105—107°. 


gH 4060 G% 


Puc. 1. W3menenve BiaxkHOCTH 0 BepTHKaJH 
B KONOHKaX 43 Bepuuropa Mops. / — ray6una 
140 M, duopy c ouveHb BHICOKOH CKOpOcTbIO Ocaz- 
KOHakOonJeHHaA; 2— ruyOuHa 100M AuHajpIp- 
CKHH 3aIMB Ha OOMbUIOM yyaneHHH OT Gepera, 
BbICOKaA CKOPOCTb OCaAKOHAaKoNeHHA; 3— rsy- 
Onna 3148 M, BocTouHad KoTMOBHHa Bepuuropa 

MOps, HH3KaH# CKOPOCTb OCafKOHaKOMVJeHHA 


CoOpanublt MaTepHad MpHxofuTcaA Ha 3alaquHyio vacTb Bepuurogpa mops. 
IIpewMyiecTBeHHLIM pa3BHTHeM 3J/eCb HOMb3Y!IOTCA Me/KOAJIEBPHTOBbIe asleB- 
PHTOBO-IIMHHCTbIeC WH TIWHUCTbIe claOO KPeMHHCTbIe H KPeMHHCTHIe HJIbI (JO 
30% SiOzayr). MeHbuime noma 3aHATHI TeppHreHHbIMH pasHOCTHMM HOB, a 
TakxKe cjaOO MapraHIOBHCTbIMH KPeMHHCTHIMH OCa{KaMH. 

MomHocTb BepXHero COA KPeCMHHCTHIX OCaKOB (I ropH3onT) B Bepuxro- 
BOM Mope kKoseOseTca OT 0,4 —1 M B ero WeHTpaIbHOH YacTH Jo 2 M y OCHO- 
BaHHA MaTepHKOBOroO ckKioHa. Ilo Mepe NpHOnuxKeHHA K KamuatKe uv AneyrcKoii 
rpaye B WslaX Bce Yale NOABAIOTCA MPOCHOM BYJIKAaHMYeCKOTO Mela, KOTO- 
PbIi TlocTeneHHO (hallMasbHO 3aMelllaeT KPpeMHHCTHIe Hbl. Bepxunli rOpH30HT 
OCaJKOB NOJCTHMaeTCA PIMHUCTHIMH HM aJIeEBPHTOBO-IVIMHHMCTbIMH HIaMH C MHOTO- 
WHCJICHHBIMH TpociosMH Oesoro, YepHoro H KOpHyHeBOrO BYJKAHMYECKOTO 
nena. CogepxxaHve SiOz,y, B 9TOM II ropH30HTe He NpeBbIMaer 3—5%. as 
3TOrO BPeMeHH THMMYHO WIMpOKOe pa3sBHTHe By/IKaHH3Ma, a TakxKe pelidyto- 
Mux bAoB. IIpocnon rpy6oo6momoyuHOoro MaTepHasia, MepeHeceHHOrO sbamy, 
BCTPeYeHbI B FIyOOKOBOAHBIX OCa\KaX MOUTH BO BCEX KOJIOHKaX Ha TOPH3OHTe 


4 
10 TAH, +r. 108, Ne 2 pts 


4—5 m, O noxonojawHu B 3TO BpeMA CBHJeTeIb- Bnannocme 
DO 40 50 60 70 80% 


CTByeT Tak?Ke CHWKeHHe cofepxKaHHaA CaCOs. Mout- f 

HocTb II ropu30nta 3—4,2 M. . 
Hwxke leKHT MOHOTOHHAA TOMA cepbIX TIMHH- 

CTbIX H aJICBPUTOBO-IVIMHUCTHIX HJIOB C MOBbILMCHHBIM yy 


coyepxxanvem CaCOs. []pocnow ByKanMyeckoro Mell- . Ee : 

ga otcytersyror. Mouynocts atoro III ropusouta or =F" ieee ye 
2 70 7 M. 460 =e 
Tlogcrunaiouyui ero 1V ropH30HT XapakTepus3yeT- EE 
== 


CA BHOBb HOABJICHHEM MHOPOUHCJICHHBIX IpOcso0eB 
ByKaHuyeckoro Mensa. [Ipocnon rpy6oo6u0mMouHoro 
MaTepHawla, MepeHeceHHOrO JIbJOM, B 1IOMKHOH yacTH 
MOpA OTCYTCTBYIOT, B CCBEPHOH HHOra BCTpeyaroTcs. 
Mompoctb IV ropusonta or 2,5 707 Mm. Tlocnequui ™ 
H3 TIpOWeHHbIX rHApocTaTuyecKuMU TpyOKamu V ro- 
PH30HT MpefcTaBieH OYeHb NJIOTHbIMH OHOPOAHbIMH ae 
CepbIMH TJIMHMCTbIMH H aJIeBPHTOBO-IsIMHMCTHIMH Wla~ 
MM 6e3 MpocoeB ByIKaHMyecKOro Mensa. IIpotyen- 
Ha MOUHOCTb 3TOrO ropu3s0HTa 10—20 Mm, mpuuem 1200 
HAKHAA erO rpaHHwa He JocTuruyta. Cy m0 MuK- 
podayHe H MHKpoOdslope, Hu3bI paspesa ocayKoB Be- 
_PHHTOBa MOPA He BBIXOAAT 3a MpefeMbl Havana YeT- yay 
-BepTHUHOM STOXH.. 
Jjaxe BHeLIHHH OCMOTp KOJIOHOK, H3BJICUCHHBIX 
“M3 IpyHTOBbIX TpyOOK, NOKa3bIBaeT, ITO NMOTHOCTh mu 
OCaKOB 0 BepTHKaIH 3HAUHTebHO, BOSpacTaeT, a 
BJIaKHOCTb NafaeT. B HHKHHX YTOPH30HTaX KOJIOH- 
KH JIMHOK 34 M OCalOK Cc TpyOM cMHHaeTcsA Maub- 
IlaMH HM paspesaeTCH HOXMKOM, ero BaKHOCTh 3HaUH- 
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Puc, 2. Usmenenne’BaxKHOCTH B KOOHKax Puc. 8! awenenue cee 
TTyOOKOBOAHBIX OcaqKoB Bepnurosa Mops. ene a naman koees 
1 — poctounas KoTIOBHHa, riyOuna 2770 m; Kax v3 Bepwurosa Mopa 
JI] — 3anaquan KoTAOBHUNA, rayOuHa 3825 M; qin ropuzonta 0—34 _ 


/IJ— socrounas KoTmoBHHA, Try6nHa 3846 mu 


' T@JIbBHO MeHBbuUIe MOBEpXHOCTHBIX CJIOEB, OcafOK HMeeT BUI NOACYIMeHHOrO Kpu- 
BbI€ H3MCHCHHA BaKHOCTH 10 BepTuKaJIM JIA HeCKONBKUX KOJIOHOK H3. Be~ 
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PHHTOBa MOPA NpHBefenbl Ha puc. | un 2. V3 puce. 1 Bugdo Onicrpoe nagenne 
BIAKHOCTH NO BepTHKaIH B TyOOKOBOAHBIX Me)WICHHO- HaKallMBarouluxcs 
OcaKaX CPaBHHTeJIbHO C ObICTpO HaKaMWIMBaIOWIMMHCA MeJIKOBOAHBIMH — KpH- 
‘Bast BaXKHOCTH HeT Oomee KpyTO. Peskue yMeHbINeHHA BuIa2xKHOCTH Ha puc. 2 
CBASAHbI C MPOCJIOAMM BysIKaHMYecKOrO Tena. [Ip Bcex vacrHbIx OTK IOHEHHAX 
W3 STHX PHCYHKOB OTYETIIMBO BUHO NOCTeMeHHOe YMeCHbINeHHE BaKHOCTH BHH3 
MO KOJIOHKaM, CxofHad KapTuHa Oplia ycraHoBdeHa Juma TamMancKoro 3aHBa 
(‘) Hu ocaykop y Geperos Kasucdopuun (?). 

Kak NOKaSbIBaeT ONMCAHHbIM BbIINe paspes, rpaHyJOMeTpHYecKHH cocTaB 
WM Be€ULeCTBEHHBIM COCTaB OCaJ{KOB, B 3HaAYHTeIbHOH Mepe KOHTpOMHpyiommne 
BJaXKHOCTh, MOABeEp2XeHbI AOBOJIbHO 3HAUHTEIbHbIM H3MCHEHHAM TO BepTHKaJH. 
EcTb OCHOBaHHA CYHTATb, YTO B MPOIWWJIOM HMeJIM MeCTO Tak%Ke 3HAUHMTeIbHbIe 
H3MCHeEHHA HB CKOpOcTH OcaqKOoHakonseHua. IIpH yuete rpahysometpuyeckoro 
cOcTaBa MYTeM COMOCTaBJIeHHA OCaKOB C OAMHAKOBOH KPpyIIHOCTbIO 3epeH BCe 
OTKJIOHCHHA BJaxKHOCTH OKaS3bIBalOTCA CBASAHHbIMH C BeLeCTBEHHbIM COCTABOM, 
CKOpOCTbIO OCa{KOHaKONJeHHA H BOspacToM ocafKoB. [locKobKy yyecTb Be- 
IECTBEHHbIH COCTaB H CKOPOCTb JOBOJIbHO 3aTPYAHHTeIbHO, WHdpbI cpesHeli 
BIaKHOCTH NO BeEpTHKAaJH AIA OMHOTO H TOTO Ke TOPH3OHTa MaxKe INA OCAAKOB 
OJMHAKOBOrO TpaHysOMeTpHYecKOrO cOCTaBa \OJKHbI HM€Tb HeKOTOpBI pas3- 
Opoc. 

Jlia wusyyenua o6mero xOfa H3MeHeHHA BuaKHOCTH NO BepTHKaJIM Obiwv 
OTOOPaHb! ONpefeNeHHA, OTHOCALIHECA TOJIbKO K aJIEBPHTOBO-rIMHUCTHIM HM TIH- 
HUCTbIM HJ1aM, COJep2KalllMM, COOTBETCTBEHHO, Oosee 50 u Ooee 70% nesHTOBOrO 
MatepHasa. CaMple JJIMHHbIC KOJIOHKH MOJyYeHbI H3 TTyOOKOBOAHbIX KOTJIOBHH 
c OM3KUMH CKOPOCTAMH. OCaKOHaKONJIeCHHA H CXOJHbIM BeICCTBCHHBbIM COCTa- 
som. IIpu Takom mofGope MaTepHasia OCHOBHbIM (akTOPOM, Ol/pe/leJAIONHM 
\M#3MeHeHHe BulaxKHOCTH MO BePTHKaJIM, OKa3bIBaeTCH BO3pacT OCa]KOB. 
Jlanupie 06 HU3MeHeHHH -BlaxKHOCTH OcayqKOB BepwHropa Mops NO BepTH- 
lkabHOMy paspesy oT 0 70 33,5 M cBesenbi B Tab. | u Ha puc. 3. Ha puc. 3 
iBbIqemeHa Nomoca HanOomee OObIUHBIX MpeeOB KOMeOaHHH BUaKHOCTH, M0- 
j:pequHe KOTOpOH MpoBeleHa JIHHUA U3MeHeCHHA BUIa2KHOCTH OCAKOB NO BepTH- 
|kalM, MocrpoeHHad Ha cTaTucTuyeckot ocHoBe. JA NOBbILIeHHA TOUHOCTH 
|locTpoeHHia MosOcbI M cpeHell JIMHHM MbI OpHeHTHPOBaNHCb TaBHEIM OOpasoM 
lua npo6nl, cofep2Kamve Gonee 70% TemHTOBoro MaTepHasa (meHbiue 0,01 mm). 


Ta6Oauna 1 


M3mMeneHie BulaxKHOCTH B KOJIOHKAX OCAJKOB Bepuurosa MOpx NO BepTHKaJIA 
a SE ee ee ee Sa Gl a 


I Cpemn. 
ee ee | CO Tops. | farce |, puame ), LPH fear ee PEA 
ee fee oe oe Gout eae pee Ee peers 

ee ee ee 
0 50—80 66 4000 41—50,5 46,5 2300 | 38,5—44,5 | 41,5 _ 
30 47—72 64 4400 | 40,5—50 46 ,0 2400 | 38,5—44,0 | 41,5 
400 46—66 56 4200 | 40,5—49,9 46,0 2500 | 38,5—43,5 | 41,0 
450 45—62 53 1300 | 40,0—49,0 45,9 2600 | 38,5—43,0 | 41,0 
200 44—59 51 1400 | 40,0—48,5 45,0 2700 | 38,5—42,5 | 40,5 
250 44—56 50 1500 moos 5—48 ,0 44,5 2800 | 38,5—42,5 | 40,5 
300 43— 59d 50 - 1600 | 39,5—47,5 44,0 2900 | 38,5—42,0 | 40,0 
400 43—54 49,9 4700 | 39,5—47,0 4355 3000 38 ,0—41,5 | 40, 0 
500 42, 5—53,0 49,0 4800 | 39,0—46,5 43,5 3100 38,0—41,0] 39,5 
+ 600 42—53. 48,5 4900 es th, an oa Sahin eae 
} x ‘ 9 0—46, 42, ,0—40, 
\ * SN oe pe 42'0 || 3350 | 37,0—39,0 | 38,3 


300 | 41,5—51,5| 47,5 || 2400 | 39,0—45,5 
900 44—51 47 9200 | 38,5—45,0 | 42,0 


Oco6eHHO pesKoe Maeve BulaxKHOCTH Ha OCPeAHeHHOM rpaduke, a TakxKe © 
10 OTJ@MbHbIM CTAHI[HAM TpOcsexKUBACTCH B BepXHHX 2 M KOJIOHOK, a B Hpeje- 

ax 39TOrO HHTepBala B BepXHHX 30—40 cm. Ha mpotsxxeHHH Nepporo MeTpa 
| 10* 345 


BJlaKHOCTb MajlaeT B CpesHem Ha 10%, a Ha MpoTsxKeHHU Broporo Ha 5%. JK 
sle€ BHH3. 10 KOJOHKe MajeHve BylaxKHOCTH 3aMequaeTca. Ecau Bepxuve 2 
WlaroT MayeHHe BmaxkHocTH Ha 15%, TO Ha NpOTAXKEHHH OCTaIbHbIX 32 M U3) 
YeHHOrO pa3pe3a BulaKHOCTh CHMKaeTcaA Bcero Ha 10—12%. AmnuutTyfa K¢ 
JleOaHH BJlaKHOCTH BHH3 MO KOJOHKe yObIBaeT OMHOBPeMeHHO C OOLLHM YMeHE 
WeHHeM BulaxKHOcTH. Ecam HaHecTH Ha rpacdHK aHHble IA BCexX TIpocmo0eB 
Ocay\KaX, BKJ0Uad WM NecuaHble, a TaK%Ke KpyMHOaJeBPHTOBbIe, TO OKAaKeTCS 
4TO H JIA HHX aMIJIMTya KONeOaHHH BaKHOCTH MO BepHTHKaJIH yOpIBael 
QTO CBA3aHO, HOBHAMMOMY, C OOUIMM yMeHbIIIeHHeM KOJIMYeCTBAa BOJbI B OCaK 
BHH3 MO KOJIOHKe. 


Ilocrynuo 
24 V 1955 


IMTHPOBAHHASA JIMTEPATYPA 
'B.B. BeGOep u ap., K mosHanMio coppeMeHHEIX aHaloroB HedTeHOCHBIX pany 


(ses) > K.O. Emery, S.C. Rittenberg, Bull. Am. Ass.Petrol. Geol., 36, Ne. 
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PEOJIOVH ff 


A. A. ME)KBHJIK 


MOJIACCbI B YCTbE JIEHbI 


(ITpedcmaszexo axademuxom J]. B. Haausxunem 31 X 1955) 


: C 1938 r. no qannpm A. VM. Tycepa u C.:C. Onefimmana (‘) B ycTbe Jlenpi 
}cTaJIM H3BeCTHbI HHKHENCPMCKHE THJIMTHI (MCKOMAeMbIe BaJIYHHBIe CYTIHHKH, 
OTMOKEHHbIC APCBHHM JeqHHKOM). Ha sTH THMJIMTBI HHOTa ccblaOTcA pH 
) Maseorpapuyeckux mocTpoeHusx (7). 
| Matepwautbl reonorMyecKHX McceqOBaHHii, MpOBeJeHHEIX aBTOPOM B ycTbe 
JleHbI 3a NocweqHve TOJbI, NOSBONHM KpYMHOOOOMOHEIe O6pas0BaHHA, OT- 
) HOCHMBIe paHee K THJIJIHTAM, CUMTATb YacCTbIO MOWaccOBOH Tom. Ona o6na- 
| KeHa B ycTbe JleHbI Ha Mpice KpecTax B BbICOKHX GeperoBbIx OOpbiBax Ha NpoTs- 
)weHuu 4 KM HM Ha cocefHem ocrpose Cron6. Toma Ha3BaHa Hamu KpecTax- 
) CKHMH KOHTJIOMepaTaMH, KOTOpbIe BXOJAT B aTbIpaXcKy!o CBHTY. | 
Kpecraxckwe KOHTyIOMepaTbl lpefcTaBistor coool Tommy MOMHOCTHIO 
Oonee 300 M, CJOX%KeHHYIO KPYMHOOOJIOMOUHBIMH OcaOUHbIMH OCOpasoBaKHAMH. 
B Tome xopouio 3aMeTHa WHKIHUHOCTL, O6ycIOBIeEHHaA NepeciaHBaHHeM KOH- 
TIOMepaTOB, MeCYaHHKOB H peKe aJIeBPOJHTOB. | 
B ocHOBaHHH KaxKOrO UHKsa 3aseraioT, B OOJIbIIMHCTBe CyuaeB XOpOO 
| COPTHPOBaHHble, KOHTJIOMepaTHl, BbIWe MOCTeMeHHO CMeHAIOMIMecA rmecuaHuka- 
MH. KoursiomMepaToB HacuHTbIBaeTca Oosee 50 c0eB, KaKAbIH U3 KOTOPHIX JIO- 
XKHTCH Ha pa3MbITY!IO, HEPpOBHY!O NOBEpXHOCTb MecuaHHKOB Mpefbiywero IMK- 
ga. MomHocTb UHKIOB Kosle6neTca oT 1,5 yo 10 mM. MomHocTH KOHrIOMepaTOB 
caMble pa3HooOpa3Hple: oT 5—10 cm Oo 4 M. OHH CIO, caMbI BepXHHH N10 pa3- 
pesy, focturaer 21 m. MonHocTtu mo lpocTupaHuio He BbIepKuUBAIOTCA, a 
HEKOTOpble CJIOH BbIKJMHMBaloTcH. B AByX MecTax HaOwJOMaIHch CefbI ONOJ- 
3aHHA TasIedHHKOB B Tpowlecce UX HaKOMVJeHHA. 

CopTHpopka HM OKaTaHHOCTb raJieK, Kak NpaBusio, xopomasnz. Jia KaxKoro 
COM KOHTIOMepaTa XapaKTepeH OMpefereHHBIi cpeqHui pasMep raweK ‘(OKO 
1 cm, 3—5 cm, 8—10 cm). TanpKu B OONBIIMHCTBe CBOeM HMEIOT (POpMy , OIH3Ky10 
K 9JMHNCOKAY. OHH WJIOTHO yJIOX%KeHbI H KpelKO CICMCHTHPOBAaHbI B KaKOM 
cu10e. 

TambKH MpecTaBsIeHbI pa3JIMYHbIMH KapOOHaTHbIMH MOpOaMH, pexKe aJleB- 
posuTaMH, NecuaHukaMu MW [uabasamu. Cpequ rasleK MHOrO HAKHEKAMCHHOYTONb- 
HbIX KOpaJJIOB H OOOMKOB KpHHOMJeH. 

B pa3pese mpec61aqaror TMOMMMHKTOBBIe TecyaHuKH ceporo HM TomyOoBaTo- 
ceporo Beta C OO/IbINMM KOMYeCTBOM KapOoHaTHEIX 3epeH. Kpome Toro, HMe- 
JOTCA NecYaHHKH, B KOTOPBIX cOflepxKUTCH KBapua Jo 40%, MoneBbIX IM aTOB 
40%, OOJIOMKOB XJIOPHTOBBIX HW TVIMHMCTEIX canes 5—8%, KpeMHeli, Kap- 
6onaTos 5%, xmopuT xu cepuuut. Ilo Benuunne 3epeH pasmuualoTcA Mecua- 
HUKM OT MeKOSepHuCTHIX JO rpyOosepHucTHIxX. CmeHa 3epHHcTOcTH HaOsI0- 
WaeTcH WH B OTJCbHbIX COAX OT MOUBbI K KPOBJe. . : 

[MHUCTHIC WH aeBPOMTOBbIE MIpOCcNOM pachosaraioTcH cpeqM NeCuaHUKOB. 
MourHocTb HX B HWKHeEM NMOMOBHHE paspe3a peAKO MpeBbillaer 5—10 cm. 

B umxkueli romopune paspesa uMeeTcs OfMH coli (1,3 M) KpeMHeH, OKpa- 
IWe@HHBIX B 3eICHBIM, YepHbIi u Semi uBeta. Ilo mpocTupaHuio H MO MONIHOCTH 


OH XOPOIUO BbIyep*KaH. 
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BepxHaAa MOOBHHAa’ paspesa OTMYAeTCA OT HWKHeH HasmHuMeM OojbUIOrO 
KOMMYECTBA AJIEBPOJIHTOB MU COA Ba yHHOrO KOHIIOMepaTa MOLLHOCTbIO 21 M, 
3aylerarollero B caMoM Bepxy TommH. Iloq HUM se*KAaT NOXO COPTHPOBAHHBIe 
ecuaHHKu MOILHOCTbIO 37 M, C IIe€CTbIO CJIOAMM KOHIJIOMe€paTOB MOULHOCTbIO 
or 0,4 10 1,0 Mm. O60mounbIM MaTepHas HeceT Ha ceOe culebI TeKYYeCTH, OPHEH- 
THPOBKU, CBHeTeNbCTBYIOUHe, YTO B efO COPMHpOBaHHM yuacTBOBAIM ObI- 
cTpoTeKyuive BOAHbIe MOTOKH. B MedKoraJIeYHbIX KOHTVIOMepaTax MpHCyTCTBY1OT 
OOHNIbHBIe’ OOOMKU KpHHOKeH, BUSelcKUX OpaxHOMo, MU KopasJOB. 

He @KUT TOpH30HT aseBPOJMTOB, MepecaMBaiollMxcA C MecdaHHKaMH, 
MOLLHOCTbIO 36 M, B OCHOBAHHH KOTOPOrO MMeeTCA H3BECTHAKOBHIM KOHTIOMEPaT 
MomHOocTbIO 3,5 M. Tlocmequuit NOACTHMaIoT OTMOMKeHUA, B OOIWMMX YepTaxX OxXa- 
PpaKTepH30BaHHble BBILIEe. ; 

BanyHubilt KOHTOMepaT, SaJlerar1oluli B CaMOM BepXy paspe3a HM IIPHHATHIN 
panee 3a THJIMHTbI, CO%KCH KPYNHbIMM TaibKaMH HW BaslyHaMH pa3MepOM 2049 
30 cM; HeKOTOpble H3 HHX OcTHratwT 60 cm 110 quMHHOM ocu. KpynHoo610moq- 
HIM MaTepHasl yOXKeH OYEHb MOTHO. OKaTaHHOCTb ero OT XoOpoulel NO cula- 
Soli. Ha BanyHax He BCTpeyeHa eHUKOBaa WTpHxoOBKa. MenKooOoMOuHbI 
MaTepHaJl, 3allOJIHAIOWIMH MpOCcTpaHcTBO Mey BaJlyHaMH, COCTAaBJIAeT He3Ha- 
YATeIbHbIM MpoweHT. CyriHHOK WM IuIMHa COBEPIeHHO OTCYTCTBYIOT, TOra Kak 
B MOpeHaX OHH OObIYHO MrpaloT CYLICCTBEHHYIO pOJIb. OONOMOUHbIH MaTepHal 
MpescTaBseH OcaqOuHBIMH NopofaMu, MpedMylecTBeHHO KapOOHaTHBIMH, H 
pexke ra66po-qua6a3samu. Ilocuequne qocruraroT 50 cm no AnMHHO OcH. Cpequ 
raieK BCTpedaioTcA KOpaJIbI HHXKHeETO KapOoHa MU BepXHero CHJypa. 

IIo sce BepoATHOCTH, OOpas0BaHve BaJlyHHOrO KOHTOMepaTa TIpOHcXxogH- 
JO B YCJIOBHAX CHJIbHOrO TeEYEHHA TOPHbIX peyeK, BOJbI KOTOPbIX NepeABuralH 
BaJIYHbl HM MOUTH MOJHOCTbIO YHOCHJH jasibie MesKHH OOMOMOUHbIM MaTepHas. 
Tloqo6Haa, KapTHHa HaOmoaeTCA y NOMHOXKbA COBpeMeHHOorO xpeOTa Tyopa- 
Cuc, Kya peUKH B BeCeHHee MOMOBOAbe BbIHOCAT MHOTO KpyNHOTO OOOMOYHOrO 
MaTepHaua. | 

IIpu paccmorpenuu Bcero’ paspe3a KpecTAXCKHX KOHIJIOMepaTOB JIeErKO 3a- 
MeTHTb, 4TO B OOMMX YepTaX pa3sMep rasieK H BaJIyYHOB B KOHIIOMepaTax yBe- 
JIMYMBaeTCA OT HHXKHHX COCB K BEPXHHM, YBeEIMYMBaeTCA TaKKe KOJIMYECTBO 
rayieK H3BepXKeHHbIX NMopoy. He mMenee XapakTepHbIM ABIAeTCA PHTMMYHOe 
CTpoeHHe OTJOKeHHH, XOpOWaAd COPTHpOBKa MecYaHHKOB H KOHIJIOMepaTOB, 
MwacTOBad POpMa HX 3asleraHHA, HasIMYHe COCB TIMHHCTbIX H KPeCMHHCTbIX 
mopoy. Bee sro onpeyemneT yyacTHe rOpHbIX peK H MOPA B UX POPpMHPOBaHHH. 
Pekv, BHJMMO, BbIHOCHIH C IpHwieralollux ObicTpO NOAHHMAIOUIMXCA TOPHbIxX 
coopyxXeHHH OOJIOMOUHBIM MaTepHadl K HX MOAHOXKbIO, 3aHATOMY MOPeM. 

B 1ro-BOCTOUHOM HalpaBsIeHHH N10 Mepe yasieHHA OT HCTOUHHKAa CHOCAa 
KpYHHOOOMOMOUHbIe NpHOpexkuble OOpas0BaHHA cballHasIbHO 3aMelllaioTcA MOp- 
CKHMH Ile@CUaHO-rIMHHCTbIMH OTJIOXKCHHAMH, B KOTOPbIX MeJIKHe OONOMKH Kap- 
OoHaTOB HrpaioT, KaK HM B KOHTWIOMepaTax, CYHICCTBEHHYIO POUJIb. 

Tloyctumarome NOpoybl y KpeCTAXCKHX KOHTJIOMepaTOB He OOHAKeHbI, HO 
Ha COCeMHUX y4acTKaX OHOBOSpacTHble C HMMM MOPCKHe TeppHTeHHble OTO*Ke- 
HHA MepeKpbIBalOT H3BeCTHAKM HWKHeETO KapOoHa (TypHe — BH3e), XOPOMIO 
OXapaKTepH30BaHHble (ayHoH. 

Ha pa3MbpiTyio NOBepXHOCTh KpeCTHXCKHX KOHTJIOMepaTOB JIOXKUTCA MOLI- 
Hat OMHOpOAHad TOMA MOpoA (THKCHHCKaA CBUTAa), COCTOAMaA M3 rIMHMCTHIX 
ClaHWeB YepHOro WBeTa, OTHOCMMaA HaMH YCJIOBHO K BepXHemy KapOouny. Bure 
3aleraioT aPTHHCKO-KYHIYPCKHe OTOKeHHA C OOHMbHOK cayHol. 

Ilepeppip 8B _OCaAKOHAKONJCHHH Mey KPeCTAXCKMMM KOHTOMepaTaMu 
M BbIUeIeKallleH TOMMEK TIMHMCTbIX CIaHIeB BbIABJICH JOBOJIbHO OTYeTIIMBO, 
MOSTOMY rpaHHlly M@XKAy STHMM TOJMAMH CelyeT MPOBOAUTb B KpOBe Kpe- 
CTAXCKUX KOHIIOMepaTOB, a H€ BHYTPH HX, Kak STO Jenau MpesbIAyuMe Uccie- 
WOBaTesH, Bay Hubie KOHTVJIOMepaTbl, CJlaraioujve BepX paspe3a, ABJIAIOTCH 
HEOTbeMJIEMOH UaCTbIO MOJIaCCOBOH TOI. 

.. Upeabiqymqve uccneqopatenm O6ubulyi0 YacTh MOMaccOBOli TOMI OTHOCHIH 
K HWKHeMy KapOOHy, a BaJlyHHbIi KOHrMOMepaT — kK THsWIMTaM, CuMTaN ero 
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a3aJIbHbIM TOPH3OHTOM HHKHeH NepMH. Takum OOpa3om, AepepbiB B OCaJ{KO- 
HaKOMNJICHHH, OXBaTbIBaIOWMH cpeAqHHH WH BepXHHU KapOoH, MpHxXOsMICA BHYT- 
PH OMHOpOAHOH TOM. 

Kak y2Ke OTMe¥eHO BblIlle, (ayHa HWKHeErO KapOOHa B KOHTVIOMepaTax Ha- 

‘XOJMTCAH BO BTOPHYHOM 3aJleraHHH COBMeCTHO C BepXHeCHJIYpHHcKOH, a HHXK- 
HENe€PpMCKHE OTJIOKEHHA pachO/laraioTcad MO paspesy HaMHOFO BbIIe KOHTIOMe- 
patos. Bce sto cBujeresbcTByeT, UTO KPyMHOOOMOMOUHBIe OCaKH OOpasoBaJIHCb 
He B TI€pMH, a B KapOoHe — HanOolee BEPpOATHO B CpefHeM ero OTeWIe. 
_ O6pasoBpaHHe MOMMIHOM TOMMIH KpecTAXCKHX KOHTJIOMepaTOB, BHJMMO, 
OTBeYaeT KPyNHOMy oOporeHesy, NO BpeMeHH Ooylee HIM MeHee CHHXPpOHHOMY 
cyeTcKoH tase repuMHcKoro TeKTOHHYecKOrO STana. Ha CepepHom Xapaysaxe 
mlocie HH2KHerO KapOoHa, BCJIEACTBHe CHJIbHbIX OJIOKOBbIX epeMelleHHi, Ha- 
PAY c ObICTPLIM TOMHATHEM HW 9pO3Hel TOPHbIX COOpyxKeHvi, MpOWCXOAMO 
BICTpOe 3aXOPOHeHHe MpOAYKTOB paspyueHHuA. 


~ Hayu4Ho-HeceqopatesbCKHH HHCTHTYT Ilocrynuio 
: reomorHH ApKTHKH 31 X 1955 


WMTHPOBAHHAA JIMNTEPATYPA 


1A. UW. Fyces, C. C. ®©neH man, Tp. Apxr. uucr., 99 (1938). ? M. OH. 3a- 
mecckH i, [po6nemp naneoutonorun, 4, 1938. 
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TEOJIOrHA 


B. H. CHHAKOB 


®JIMWIENOJOBHbIE OTJIOKEHHSA BEPXHETO KEMBPH SA 
nO PEUKE B. KA3 B TOPHOM WOPHH 


(ITpedcmasnzeno akademukom J. B. Haauskuxeim 31 X 1955) 


Jlerom 1953 r. mp reoworuyecKkHx HccueqOBaHHAX B palione Ka3sckux xese- 
SOpyHbIX MecTopoxyeHHH B TopHo Wlopuu Opio oOpauleHo BHHMaHHe Ha 
cBOeOOpasHy!0 TOJIMLY OTJOKeHHH BepXHeroO KeMOpHA, HafeJeHHy!O HeKOTOPbI- 
MM IIpH3HaKaMH, XapaKTepHbIMH JA Diva. YAUNTHIBAA, YTO (JIMUIeBbIe OTIO- 
X%KCHHA HMKHerO Maseo30f B WHTepaType no TopHo LWlopuu ue oTmeyarotca, 
HaM IlpefcTaBJIAeTCA HeEOOXOJMMbIM JlaTb ONMCaHve STOK TOV. 

@yMMeNOAOOHbIe OTIOXRKeHHA U3y4aHcb HaMH NO paspesy peyKu B. Kas 
(npuTok p. Temb6ec) H Ki. Bepesopomy. B oOmem paspese BepxHekemMOpHii- 
CKHX HM HM KHECHJIYpHHCKUX OTOKeHHH STOTO palOHa, MMeIOMIMX CyYMMapHyto 
MOL[HOCTb OKOIO 2,5 KM, (PJIHUIENOOOHbIC OTIOXKeHHA SAHHMAIOT CFO HH2KHIOIO 
yacTb. OHM MOCTHMaIOTCA TONMeH MecTpOUBeTHbIX aJIEBPOJIHTOB BepxXHero 
KeMOpHaA HM NepeKpbIBaloTCA YTOPH3OHTOM KBapleBbIX MeCYaHHKOB MW KOHTJIO- 
MepaTOB HM TOJIMeH apKOSOBbIX Ne€CUaHHKOB HHKHerO cusypa. Mompoctp din- 
INe€NOOOHbIX OTJOKeHHH NO H3SyYeHHOMY paspe3y paBHa 700 M. 

Han6onee XapakTepHOH OCOOCHHOCTBIO OTJIOMKEHHH ABIIACTCA TOHKOe PHTMHU- 
Hoe vepesOBaHHe ClaraloluluxX TOMY MOpoy: 3eueHOBaTO-cepbIX NeCYaHHKOB 
WM aJICBPOJIHTOB C TEMHOCepbIMH aprHJJIMTaMH WIM U3BecTHAKOM. BcweycTBHe 
9TOrO TOMMY AaBHO HasbIBaJIM «CMOeCHKa», «CIOCHbI NHpOry, «TOMA Nepecwan- 
BaHua». B OecKoHeyYHOM HM OHOOOpasHOM MepecavBaHHH NOpoy Bev Toma 
paciaqaetca, O4HaKO, Ha pA pHTMOB (MHOrocuOeB), 10 TepMHHONOrHH H. B. 
Baccoesuua, KaxkKJpli M3 KOTOPbIX HayHHaeTca Ooee rpyOosepHHCTHIMU MOpo- 
yaMa —lecuaHukaMH UM aJIeBpOMHTaMH —¥H 3aKaHYHBaeTCA TOHKOOTMY¥eH- 
HbIMM aprvJWIMTaMu WIM W3BecTHAKOM. MomHOCTb OTJeCbHbIX MpOCOeB STUX 
nopox 0,5—50 cm. 

Ilo smmromormuecKHM IIpH3HakaM TOMY dmMWeno_OOHDIX OTIOKeHU 
MOXKHO MOfpasqeMWTb Ha [Ba KOMIMJeKca, CBASAHHBIX pyr c Apyrom mMo- 
CTeNeHHBIM NepexogoM. HuxkHuM KOMIIeKc HMeeT XapakTep KapOonaTHOrO (biH- 
ma WM MpecTaBseH NepecsaHBaHHeM TOHKHX CJIOeCB aJIeBPOJMTAa, H3BeECTHAKA HU 
aprJJIMTa WH TObKO M3BeECTHAKA HM aprusuTa; ero MomHOcTb 430 mM. Bepx- 
HHH KOMIMJeKc MpefcTaBsleH MWecdaHO-rIMHHCTEIM (PAHWIeM, QA KOTOpOrO xa- 
PpakTepHO TepecsavBaHHe TOHKOOOJIOMOUHBIX MeCUaHO-rIHHMCTHIX MOpos: ases- 
POJIMTOB HM aprHJJIMTOB; ero MomHOcTb 270 M. B 30He Nepexofia Mexky HHKHHM 
WM BepXHHM KOMINJI€KCaMM B CKaJIbHbIX OOHAKeEHHAX IpaBoro OoptTa OMHbI 
peuku b. Kas, nporus snayenus Kn. Bepesoporo, B coax TemHOceporo ameB- 
pomuta E. C, Peqannnolt Opina Haliqena (ayHa TpuO6uTOB, MpeycTaBneHuaa 
cueqyiouyumu copmamu: Niobe (?), Dikelocephalus sp., Euloma sp. nov., Bel- 
lefontia (?), Illaenurus sp., Agnostus ex gr. pisiformis, Shumardia sp. Ha 
OCHOBaHHM POMOBOrO COCTaBa BOSpacT STHX OTJORKeHHH ONpefeseH KaK Bepx- 
HHH KeMOpHii, BepOATHO, CaMBIe ero BepXxH. 

Jinx Toro uTOObI COCTaBHTh ACHOe MpefcTaBseHve O cTpOeHHH TOMMIM caH- 
IN€HOAOOHLIX OTIOMKEHUU, PACCMOTPHM HeCKOJIbKO paspe3sos. 
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Paspe3 KapOonaTHEIX dMeno_oOnnix oTMOwKennit no Ka. Bepesopomy B 
MecTe ero BlaqenHaA B peuky B. Kas, 3yecb cuu3y BBepx O6NaKal0TCA: 


Pum | 1) M3BeCTHAK CepbIH TOHKOsepHHcTbIl, Ip BLIBeTpHBa- 
HH. CTAHOBHICH Oembim | °F a, 9 ecm 
2) aprummuT TeMHOcepbit ... . . 1 cm 
Pum II 3) aJI@BPOJIMT TOHKOSEpHNCTHIA, 3eu1eHOBAaTO- -ceppitt n10- 
mocuaThii c THe3qaMH oflHfota.....,... 5 cM 
4) MepresMcTbIi H3BeCTHAK . . 0,5 cM 
De apEAAUT. © fs ore Leese ee. eee eee cee eee eae 
Pum III O)Fanesposare 1), "Gas Are A elie hE Oa 
Pum IV 7) asleBpOsHT : 1,5 cM 
8) MepremucTpiit USBeCTHAK ee 0,7 cm 
Pum V 9) ameBpowHT TemHocepbiii . . 1,2 cM 
10) Mepreaucrnili n3BecTHAK 1,3 cM 
as 


B TIpHBeyeHHOM pa3spese MpHcyTCTBY!OT TPeX3JIEMeHTHBIe, JBYX9JIEMeHTHBIC 
MH OJHOSJIEMEHTHbIC PHTMBI. [lomHbIe TpeX3JIEMCHTHBIe PHTMbI B CBOeM THIIHYHOM 
PasBHTHH HayYHHaIOTCA aJIeBPpOMHTaMH MIM MecuaHHKaMH, HIpatouIMMH pOub 
Nl€pBOrO 3JIEMeHTa PHTMA, KOTOPble JO*KaTCH Ha MOAcTHMawUlNe NOposp c 
Pa3MbIBOM H XapaKTepH3y!IOTCH MOCTeMeCHHbIM YMCHbINeHHeEM pa3sMepa 3epeH 
CHM3y BBepx. Bpuue 3aeraeT cBeTOCepbiIH H3BECTHAK WIM Mepredb (BTOpot 
3JIEMeHT PHTMAa), KOTOPbIi OObIYHO MepeKpbIBaeTCH TeEMHOCepbIM apIHJJIHTOM 
(TpeTHi 9leMeHT puTMa). Kpome nogoOHbIX TpeX4JIEHHbIX PHTMOB, YaCTO BcTpe- 
WaIOTCA JBYWJICHHBIe, COCTOAMIMe TO H3 CJIOCB H3BeECTHAKA HM aprHJJIHTa, TO 
W3 aJIeBpOJIHTa WM U3BeCTHAKA, T. €. OTCYTCTBYET HIM NepBbIH, WIM TpeTHH sule- 
MeHTbI PHTMOB. Perxke HaOsOaloTCA OHOIJICEMEHTHBIC PHTMBI, OOBIYHO MpefcTa- 
BJICHHbIe aJIeBpOHTOM. Jia TOmMH KapOOHAaTHBIX *PIMWeNOAOOHHIX OTOXKeHHA 
XapaKTepHO HaMuHe cpesqH NOAOOHOrO TOHKOrO MepecwavBaHHA OTJeJIbHbIX 
IJIacCTOB YHCTOFO Ceporo H3BeCTHAKA H MeJIKO3ZeCPpHHCTOTO MecduaHHKa, MOLLHOCTbIO 
yo 30 M. 

Pa3pe3 BepxXHero KOMIMsIeKca (PIHWIeNOMOOHEIX OTNORKeHHH — MecuaHo-riH- 
HHcTOrO (pHa — BCKpbIBaeTCA K ceBepy OT MpHBeJeHHOrO Bille pa3spe3a. 
3ecb BAOMb O6ONX GopToB JOmHHbI p.b. Ka3, HayHHas OT MecTa BMaeHHA B Hee 
km. Bepesoporo, BHH3 TO TeYeHHIO YCTaHaBJIMBaeTCA NOYTH MOHbIM paspes 
TOJMMH. OH NpefcTaBJieH CHH3Y BBepX: 

A. Cepvel pHTMHYHO YepeyIOWIMXCA TOHKOSEPHHCTHIX TOHKOCJIONCTBIX 
3ICHOBATO-CePbIX AJICBPOJIMTOB MW CEpbIX aPPHJIJIHTOB. @MparMeHT 9TOH dacTH 
paspe3a MMeeT ce yIOuHH BHI: 


Pum I 1) apruaaut TeMHOcepbIi © MMKpocmofuatTocTbio . . 5 CM 
Pum II 2) aneppomuT ceppili, Oonee rpyOosepHHcTEt y OCHO- 
BaHHA, JIOKUTCA C Pa3MbIBOM Ha NOJCTHAaIONMK aprus- 
JIMT WM XapakTepH3yeTCA MOCTeIMeHHbIM yMeHbILNeHHeM 
KOIMUecTBa H pagsMepa OOJOMOUHOTO MaTepHasla CHH3Y 

BBepxX. XapakTepHa Ae gansgen cmouctocTb . 1 cM 

3) aprHuaHut TeMHOCepbIH aa Sell costa 1 cm 
Putm III 4) anepponut ceppilt c 3aKOHOMePHLIM yMenbIeHvem 
pasMepa YacTHll OT OcHOBaHHA KBepxy. B OcHOBaHHH 


s}R SEPTEHT OE NLA ecm toette Silene tl ins ape railetarserot bs )og Ul 
5) apruamuT TeMHOCepbIii 1,7 cM 

UacTo 3TO TepectanBanne OblBaeT elle Gomee TOHKOE: 
Pum I 1) aneppomuT 3eeHOBAaTO-cepblii 1,0 cm 
2) aprummuT TemMHOcepbIH. . . . . . 0,4 cM 
PutTm II DS PANCBDONUNTE Sho a. 0,5 CM 
4) aprvsaut . he eae 0,3 cM 
Parma Til”" 5) anéspomur |... . |. 0,5 CM 
1,5 CM 


6) apruJIHT . 
2 ae: 


CpeqHaad MOU,HOCTD pyTMoB paBHa 1,7 cm. B paspese mpeoOmafaloT aprul- 
JMTbI, .cocTraBsaiouyue m0 MoumHOcTH 53%. IlecuanuKku. orcytcTBy1oT. B HH3aXx 
CepHH BCTpeyaloTcA TOHKHe H3BecTHAKOBbIe mpociou. IloqobHaa cepua Nopoy 
UpocsexkuBaeTCA MO MomHOcTH Ha 70 M. 

B. Jjanee spepx 10 paspe3y OTMeyaeTcA pesKoe yBeMYeHHe MecyaHHcTOrO 
MatTepwaua. CpeqHaad MOM[HOCTh pHTMOB BospacTaeT fo 45 cm. B paspese ABHO 
peoOsasawT WecuaHuKH UM aJIeBPOJMTbI, COCTABJIAIOUIMe MO MOLLHOCTH 88%. 
B ocnosanun Opi BCTpeyeHbI KOHTIOMepaTHl. MMu HayMHarOTCA MOLIHbIe Mec- 
YaHUcTHIe (biMiNeBbIe PHTMBI.; HwxKe MpHBOAMTCH paspe3 TaKOH TaMMBI: 


(ope a ee e © 
Pum I{ 1) necuanuk MenKOSepHUCTHI Ceporo Beta, IJOTHBIM, 


y caMoro ocHoBaHHA Oomee rpyOosepHucThla.. . . . 107 cM 
2) aNeBPONUT ... <=. + wgeweien at Wee cme ie sec arene 
3) APrHANHT TCMHOCEPEIM «20s ys yin a Bee 7 cM 


Pum I] 4) mecuaHuk cpeqHesepHucTHI cepbit mu TemHoceppii 106 cm 
5) TOHKOe epecmaHBaHve asleBpomuTa M aprusiuTa 30 cM 
Pum™ III 6) mecuanuk cpeqHe3epHUcTbId BHA3y M MeJIKOSepHUCTHI 


BREPXY. ees ed ee ee 
7) anespogur <9 .°5° 2 EL ee eS 
Oy APT HILAT lo . hoe ae he. ee Bee Se 1,0 cm 
Pum IV ~ 9) necyaHuk MenkosepHucThin . ......=.=. =... 14 cM 
10): ateBponut? “oe ee ee Gh te 
Putm V ~11) mecuanHx Memko3epHucTHa. . 2... 2. 1 eee 9D CM 
12) ANeBPOUATS. 2) eae ola Seemann | a bia. eee 2. Ce 
7s ee, 1 


Tloqo6upiit xapakTep paspe3a MecuaHO-rmuHUcTOrO MWA BbIepXUBaeTCA M0 
MOMLHOCTH Ha 32 M. 

B. Sarem cHoBa 3ameraeT cepa, moqo6Had Komisekcy «A», HO OTIMUAaIOMaA- 
CA HECKOJbKO OOMbUIeEH CpeHeH MOMHOCTbIO pHTMOB (3—5 cM) HW IpHcyTcTBHeM 
MpOCIO€B MeJIKOSEPHHCTHIX TecuaHHkoB (70 15%). MomHocTh cepuu 170 Mm. 

IIpupeyennpie pa3spe3bl BMOHe OTYeTIMBO XapakTepH3y!oT OcOGeHHOCTH 
CTPOeCHHA HM COCTaBa TOJINM AUWeNO_OOHEIX OTMOMReHHH 0 p. B. Kasy. Kak 
MOKHO BHJeTb, B OOMDbIIHHCTBE Cy¥aeB (IMLWeBbIe FaMMBI 3eCb IpeCTaBJIeHbl 
HENOJIHbIMH JBYX3JIEMCHTHBIMH PHTMAMH, COCTOAILMMH H3 llecuaHlKa WIM aJleB- 
PpOJIMTa HW aprHJJIMTa, H TObKO B HHXKHEM KOMIMIIeKce, KapOOHaTHOM @.IMIe, 
HaOMoawoTcA TPeXIICMCHTHbIC PHTMBI. 

Oco6oro0 BHUMaHHA 3acJy2KMBaeT MepBbIii seMeHT puTMa. B onucbIBaemoii 
TOME OH MpeAcTaBeH aleBpOJHTOM HW pexe mMecuyaHuKoM. IlocmeqHve HaH6o- 
Jee XapakTepHb! AIA cpefqHeH ywacTH BepXHero KOMMJIeKCa (PMWIeENOAOOHBIX OT- 
JOKeHUH, Tye Jake Opliu BCTpeveHbl KOHTMOMepaTHl. XapakTepHot ocobeHHO- 
CTbIO CTPOCHHA NepBOro SJIeEMeHTa PHTMA ABJIACTCA 3AKOHOMEPHOCTD B paciipe- 
AeNeCHHH MaTepHasla MO KpyMHOCTH OT NOYUBbI K KpoBse. Haunnasacb Oosee 
KPYMHOSePpHHCTHIMH NOposaMH, KaxkAbI NecwaHbld MpocmoH 3aKaH4HBaeTcA 
HanOomee TOHKOSCPpHHCTHIM OcaqKOM. B OcHOBaHHH TecuaHHKOB HaOwroqaeTca 
JIe€rKHM Pa3sMbIB MOACTHMAaIOWMX OTMOKeCHHH, BeNHYHHA KOTOPOTO Oblla, MO- 
BHMMOMy, HeBewMKa. B BepxHeli HaHOomee TOHKO3epHHCTOH YacTH nMepBoro 
SJIEMEHTA OObIYHO HaOOMaeTCA YTOPH3O0HTabHad, WHOra KOCO-HaKJIOHHad 
cmowyaTocTb. CiolvaTocTh o6ycioBleHa YepeqOBaHveM TpocoeB, pa3ssHUHO 
oOorameHHblx TOHKOSCPHHCTbIM MaTepHasiOM. OkpacKa llecuaHHKOB MeHHeTCA 
OT C€pOH B OCHOBaHHH JO TeMHOCepol B BepXHeli YacTH. 

B wuimcdbax BHO, YTO 3TO THNMYHbIe NOJMMMKTOBHIE NOposL. Onn cocroaT 
H3 3€peH NOJeBbIX LWMAaTOB, OOMOMKOB SiPpipy3HBHbIX H KPeCMHUCTHIX MOpoy; NoL- 
WHHEHHOe 3HayeHHe HUMeeT KBapl. Bce 3epHa yroBaTble HW WOdyOKaTaHHble. Xa- 
pakTepHa l0xXad OTCOPTHpOBaHHOCTD. 

YispecruaKu XapaKTepHbl TOJIbKO JIA HWKHETO KOMIMMeKca (PIHWeENOAOOHbIX 
OTJIOKEHHM, TC OHM MIpaloT PpOMb BTOPOrO 9MeMeCHTa PHTMa; B BepXHeM KOM- 
TVI€KC€ TOJMLM H3BeCTHAKH OTCYTCTBYIOT. Pomb TpeTbero 3JIEMeHTa PHTMa Urpa- 
OT APHJIMTbI; B BEPXHEM KOMIIJIEKCe OHH CBA3AHbI C MOJCTUAIONHMH Mecua- 
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HHUKaMH MOCTeNMeCHHBIMH TMepexoOfaMv, OHaAKO OT MOcHeMMUX OTeNmIOTCA JO- 
BOJIbBHO OTYCTJIMBO, BCJIeCTBHe NpHcyuleH HM Ooee TeEMHOH OKpackH. 

O BbIepKaHHOCTH OTACNbHBIX PHTMOB B YCJOBHAX MOXOM OOHAKeHHOCTH, 
Kakaa cymectByeT B Topnolk Wlopun, cyqutTs Tpyqno. B orqenbublx o6HaxKe- 
HHAX SJIEMEHTbI PHTMOB MIpOTAMBalOTCA Ha HECKOJIbBKO MeTPOB 6e3 Kakoro-s1H60 
BBIKJIMHMBaHHA. OTJebHbIe XapakKTepHbIe MWaYKH PHTMOB, Kak, HalpuMep, 
MOMIHbIe MeCuaHHCTHIe PHTMbI cpeHel YacTH* BepXHerO KOMMJeKCa TOMI, 
yAalocb NpOCNeAMTb B HECKOJIBKMX BbIXOJax Ha paccronHuu 600—650 m. Oru 
MapKupyiollue MaukKH MOryT ObITb HCMOMb30BaHbI WIA Weel Treonornyueckoli 
KOppevIA HH. 

TakuM o6pa3oM, AIH ONMcbIBaeMbIX OTJIOXKeHHI BepxXHero KemMOpuA 10 
p. b. Kas xapaktepupl cmeqyromtue mpu3naku: 1) cpaBnutenbuo OobUIad MOLI- 
HOCTb, paBHad 700 M; 2) oTcyTcTBHe cTrpaTurpadpHyecKkuxX TMepepbiIBOB BHYTpH 
TOU; 3) YeTKO BbIPaKeHHaA PHTMHYHOCTb B YepefOBaHHH CMaraioul4Xx TOI- 
lly nopog; 4) orpaHuyeHHOocTb THMOB Mopoy; 5) 6eqHocTh OpraHHyecKHMH OcTAT- 
KaMH. 

Ilo BceM STHM IIpH3HaKaM BepXHeKeMOpHilicKHe oTNIO%KeHHA nO B. Kasy 
OUWeHb MOXOKH Ha THMHYHbIe *PIMUWeBbIe OTIOMKeCHHA, OHAKO OHH XapakTepH- 
3YIOTCAH CBOHMH OTJIMYHTEIBHBIMH OCOOeHHOCTAMH: 1) npeoOaqaHHem m0 pa3- 
pesy TOHKOOOJOMOUHOrO MaTepHasia; 2) B OTMOXKeHHAX He OOHAPyXeHb! yKo- 
Hbl, CTOb THNHYHBIe AIA PIMWIa, A CHHreHeETHYeCKHEe CKJIaKH B TvIMHHCTOM 
MatTepHase; 3) MepormHpbl Ha HH KHeH NOBepXHOCTH NepBOTO SJIEMeHTa PHT- 
MOB BbIparKeHb! cabo. Bce 9TO BMeCTe B3ATOE MOSBOJIACT OTHECTH OTJIOKEHHA 
no Bb. Ka3y k Tunmy dmnmenoxqoOHEIxX OTIO%KeHHH. Bo3smMoxHO, ITO HaOwO- 
Aaollveca OcO6eHHOCTH TOJIIH B CpaBHeHHH C THIMHYHbIM MOJIOJbIM (pMUIeM 
Kaspka3a u Kapnat cBa3aHbI c ee Oomee peBHHM BO3pacTOM. ' 

B HacTosmlee BpeMaA (bIHUIeBbIe OTIOXKeHHA HHKHerO Maseo3s0a B TopHor 
Iopuu eme He u3yyeHp1. Haxoyqka ux no B. Kasy ne aBaaetca eMHCTBeH- 
HOH. AHasOrM4Hble PHTMHMYeCKH CJONCTHIe TONMIM MMeIoTCH HM K 3alafy OT 
B. Ka3a B CyxapvHckom palioue, HK BocTOoky —B palone pek Uepupit Tas u 
M. Ta3. VW3yyenve dbaumiespix OTJOKeHHH MO3BOJIMT MpaBHIbHO MOHATb Hc- 
TOPHIo TeOMOrHYeCKOTO: pa3sBHTHA paHOHa H 3aKOHOMePHOCTH pa3MelleHHA B 
HeM T1OJle3HbIX HCKONaeMBIX. CaMH OTJIOKCHHA MOTYT ObITb HCIMONbSOBaHbI Kak 
MapKUpyiolllve TOMY MpH reosOrHyecKOM KapTHPpOBaHHH. 


Tlocrynus0 
28 X 1955 
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Joxaagn AkagqemMun HayKk CCCP 
1956. Tom 108, Ne 2 


MHHEPAJIO“H A 


JI. WH. WABbIHHH 


O HAXOJIKE CHHIAJIHTA (2 MgO- Al,0,-B,0,) B CCCP 
(II pedcmasaexo akademuxom JI. C. Kopscuxckum 10 XI 1955) 


IIpw onucanuu cepenqu6uta (GopocusuxKat Al, Fe, Ca u Mg) u3 Yopeu, wat 
Hopro-Mopx, E. Jlapcen u B. Wannep p 1932 r. yacruuno onucanu yBa BXOJA- 
ve B accOlWvallvio Cc CepeH{HOHTOM MHHepada, OCTaBIUIHeca Tora O1MKe He 
ompeyemeHHpmMH (1). B 1955 r. B. Wlannep u ®. Xunpyze6pany (*) coobmunn, 
4TO OAH H3 STHX [BYX MMHepaNOB OKa3aicA CHHTAaIMTOM. Ora Haxos{Ka sABH- 
Jacb BTOpOH Mocje OTKPbITHA JaHHOrO MHHepasa B CuHrase Ha Lleinoue (°). 

CHHraJIHT OMHMCbIBaeTCA 3/eCb KaK KOHTAKTOBO-MeTacOMaTHYeCKHH MHHepas 
H3 30HbI KOHTaKTa KapOOHaTHbIX MOpO c rTpaHHTOM. OH TecHO accolMupyer c 
cepeHHOHTOM B OOpasilax, 
H3 KOTOPbIX aHaJIH3MpOBaJIcA 
cepeHqu6uT. CepeHqHour, 
KpOMe TOPO, accomMupyeT co 
IUMHHEJIbIO, CKalOJIHTOM, T0- 
JICEBbIMH IIMaTaMH, KaJIbIlH- 
TOM, TPeMOJIHTOM, cCepHIlH- 
TOM H OsMKe He onpeyeeH- 
HbIM MHHepaJiOM. 

Ha Lletmone u3pBecTeH 
cepeHHOuT B KOHTAKTOBOM 
30He H3BeCTHAKa C IpaHH- 
TOM, B accolvalHH c Ju- 
OMCH]OM, IlMMHeIbIo, alla- 
THTOM, CKallOJIMTOM WM IJla- 
rHoK1a30M. OyHako HasinaHe 
B 9TOH accOWMalHu CMHHTaJu- 
va Ha I[letmone He poBepe- 
HO, a B CTaTbe, MOCBALLeH- 
Boe CeBIT EO ae Puc. 1. KpucTauiabi WMHHeIH, MOMHOCTbIO HAH YacTH4HO 
Hepaa (), YKa3bIBaCTCH gsamemenHpie CHHraHToM. KpucTaibl H3Be4eHbI HS 
JIMUIb, UTO OH OTKPBIT B Kanbibupa pactBopenuem nopogbl B HCI. 15 Xx 
oOpasiax “3 CuHraa. . 

Haima HwaxolKa CHHramHTa ABAAeTCA NepBolt Ha TeppHTOpHH CCCP. Ona 
OTHOCHTCA K cOjepxKamuM OopaTpl KabiyupupaM, NWpecTaBJAIoulHM co6or10 
KOHTAKTOBO-MeTacOMaTHUecKH peoOpasoBaHHble MOJIOMHTHI. Tlocmequve BxO- 
WAT B cOCTaB NosBeprieroca rpaHuTHsalMu apxelickoro PHelicOBOrO KOMIIJIeKca 
HanOonbWel (alu TyOHHHOCTH, pacimpocTpaHeHHOrO B AsmjlaHcKoM Mac- 
CHBe. 

B Kabuupupax, KpOMe KaJbIdTa H AONOMHTA, HaHOomee CyIleCTBeHHBI: 
ONHMBHH, WMHHeIb, (loromuT, a Take JNOABHTHT H BapBHKHT*, IpHcyT- 
CTBYIOWMe COBMeCTHO B pa3MHUHbIX COYCTAHHAX. Hapsay c 9THMH MHHepa- 


* Dror MHHepan TakxKe ycTaHOBeH Ha TeppHTOPppHH CCCP snepspble; B Hacronmee 


BpeMA 3aKaHYMBaeTCA ero HCCJeROBAHHe, 
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jlaMM Ha6sofaioTcA THcTepOreHHO pasBHBalolllvecA: KMAMHOTYMHT (no le 
HY), CHHTaJIHT (110 WIMMHe/I), allapuT (10 Hev3BecTHOMy OopaTy), a TakKKe OovIee 


HH3KOTeMMepaTypHble — CepMeHTHH H XJIOPHT. 
: CuHrasiuT 3ecb pa3BHBaeTcaA IlyTeM 3a- 


MeIeHHA KPHCTaJJIOB IWNHHeIH. QTO 3aMe- 
WweHve, HayMHaAch Cc HepudepHu uM NO Tpe-— 
IIMHKaM BHYTpH KpHcTaJJIOB, MOXOMUT He- 
peqko oO OOpas0BaHHA MOJIHbIX niceBsoMopdos 
no wnunemm. B sTHx cayyadx CHHTaJMT 
viMeeT (pOpMbl Goslee HWJIM MeHee IpaBHJIbHbIX 
OKTas{poB (cM. pu. 1). : 

BeseqcTaue 3HAaYHTeJIbHBIX pa3sJIHUHH B 
IIJOTHOCTAX pelWleTOK CHHTaIHT OObIMHO OOpa- 
3yeT BbIXOAAMMe 3a Tpefesbl SaMeLLaeMbIx 
KPHCTaJIOB IWITHHeIH SsepHHcTbIe arperarl 
(cM. pic. 2). 

O6pasubi cHHranuta c Lleinona 3ameTHO 
OKpallleHbI B  2KeJITOBaTO-KOPHUHEBbIe JI 
3eeHO-Oypbie I[BeTa, B TO BpeMs Kak OOpa3- 
ubt 43 Hpwo-Mopka u Hall XapakTepH3ywoTcs 
MOUTH TMOMHOM OecWBeTHOCTbIO MMHepaia. 


1760 


AD as Gr GE a @70 Wome  CuaOple 3eJIeHOBaTbIe OKpacKH y Halllero 

CHHraJIMWTa BO3SHHKAIOT HHOra BCIeEACTBHE 

Puc. 3. Kpupple Aucnepcun HaJIMUHA B ero KpHcTaax =MHKPOCKOMMYe- 

TIpeJIOMJICHHA CHHPasHTa CKHX OCTaTKOB He€3aMeLICHHOH 3eJICEHOH ITH- 
HeJIH. 


Onrwyueckad XapaKTepHcTHKa M3y4eHHbIX HaMH OOpa3sOB B CONMOcTaBJIeHHH 
¢ WelHOHCKHMH HM aMepHKaHCKMMU MpHBeyeHa B Tabs. 1. 

Munepan o6nafaet cubHOM jucnepcueli, xapakTepHcTHKa KOTOpOH pH- 
BeyleHa Ha puc, 3. 


Ta6nauna 1 Ta6Omuna 2 
Py 2 is 
*Kou- Cunraaut Cunranut yr 9 8 H 5 
y Sa vo o i=} 
CTAaHTbl CCCP c Lleusona Vioowa wae sg = <2 
2V 51? —55,—56° Boapmioii SiO, 2,60 43,3 3,03 
OTpHat. Al,O, | 55,60 | 546 38,39 
Ng 1,707 1,706 1,705 FeO 1,881) 240 3,24 
(1,705—1,712) MgO | 27,24 | 676 47,57 
Vine 1,699 1,698 1,692 BO, 7,68 | 110,38 Riga 
(Bprgucmt.) | (1,697—1,704) 
Np 1,666 4,668 1,665 
| (1 ,667—1,676) | 
Ng—Np 0,038 0,040 >> 100,50 | 1421,6| 100,00 
(0,036—0, 039) 


Auamus B. A. Monesoii 


XHMMHUeCCKHH aHaH3 CHHTasIMTa, H3BIeEUeHHOrO H3 KaJIbUMPpupa HM cosep- 
*KalllerO SHAYMTeMbHOe KOJIMYECTBO WINMHeIH WM MpHMecb OJIMBHHA, Jal cueyto- 
He pesysIbTaTb (cM. Ta. 2). * 

Ilocne BpranTaHua KomuuecTtB MgO u Al2Os, cBa3aHHBIX c BoOs B MoseKy- 
ule CHHrasutTa, H KomHuecTBa MgO (BMecte c FeO), cBa3aHHOrTO B IINHHeIH, 
ocratoK MgO u SiOz AoBONbHO XOpOIO yBA3bIBaeTCA B MOJI€KyJIY OMBMHA. 

CnefyeT OTMeTHTb, UTO H3Y4eHHbIe HAMM KPHCTaJIbI CHHTaIHTa He pac- 
TBOPAJIMCb B KOHICHTPHPpOBaHHOH COMAHOH KMCOTE JaxKe pH HeMpOAOWKUTeIb- 
HOM KHMAYeHHM, HO XOPOLIO pacTBOpAJIMCb B KOHI,CHTPHpOBaHHO. cepHoli 
KMcIOTe IIpH HarpeBaHHuH. 

JlanHpie peHTreHOMeTpHuecKkorO M3yYeHHA HalllerO CHHTaNuTa JOBOJbHO 
XQPOWIO COBMaawoT C JaHHbIMH, NPHBOAHMbIMH WHTHPOBaHHbIMH BbIIWe aBTopa- 
MH JIA WeHJIOHCKHX WH HbIOMOpKCKHX OOpasyoB. HeKkoTopple 3aTpyHeHHA BcTpe- 
yYalOoTCA TIP OWeHKe HHTeHCHBHOcTeH HeKOTOPbIX JIMHHH JeOaerpamMM CHHTa- 
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Puc. 2. 3ameueHHe CHHTaHTOM wnoHHemM. A — 6e3 aHamHsaTopa, 
& — BCKPeuleHHbIX HHKOJIAX; C — CHHTaIHT; wl — WMHHeIb; 2 — 
JIOJBUTHT; 6 — BaPpBHKHT; Ke — KJIHHOryMHT; Ka — KaJIbIHT. 20 X 


NAH, T. 108, Ne 2, Wa6pnn1 


‘3 Ta6nuna 3 


CunranmutT CCCP 


UI IV V Teoper 
» pacveT 
Hprw-Mopx | Letinon Leiinon m0 o6p. V hkl Reames 
I 
a ee 
2—5,18 4,96 
emer 1 OB 4,84 9—4,96 6—4,97 7—4,93 4,94 020 
—4 63 = — La ee 
B20) by 19,071 7-909 | 54.00 | 58 67 3,96 ii me 
eS 7 ie A eae a ee ee 110 
1—3159 se 23.53 ma mle hes (v2 
Ee zs 6—3,45 2-345 1—3,43 3,44 Of 
Berea | Ra eee [PSE RT [ov e—Bas)] 88k | Boe 8.05 111; 120 | 
ae oy —2, =o EBay 2,84; 2 : 
Ge al eames i—3'69 : 84; 2,82 002; 124 6—2,864 
eee ba a 9—2,63 7—2,64 8—2,62 2,62 130 
ay 72,45 6—2,47 12,071, 229546 2,46: 2 ree 
7—2,88 |  6—2,39 | 82,39 | 6—2,40 | 72,38 3137; 2138 102; 131 meric. 
7—2,30 6—2,33 | 7(?)—2,32| 6—2,32 7—2,30 2,310 112 
2—2,24 = 4—2,27 1—2,27 _ 2,26 O44 4—2, 230) 
10—2,44 | 410—2,15 10(?)—2, 145} 9-—2;45 | 102.4% 2,16; 2,14 200: 210 we 
are hoe a Bi = 2,14; 2,15 122; 140 Rane 
2—1, 928 — 51,929] 11,94 21,93 1,925 132 sal 
3—1,875 os as 2—1,876 | 21/868 1,871; 1,863 221; 042 
5—1,797 | 5—1,807 Bea) 11,824] 11,804 4808 530 
— = 4 11.785 | 1—1,764 7 
= = ae 1,766 023 
fens 3—1,720 | 6—1,716 | 431,716] 431,705 1,707; 4,714; 1,713] 113; 142: 154 5—1,715 
10—1,631 | 10—1,631 | 9(2)—1,631| 8—1,632-| 91.621 1,625; 1,628 222. 240 eee aeies 
1—1,585 = 11,588 | 1—4, 5924 i576 1,581 064. 44,574 
7—1,562 | 8—1,567 | 4(?)—4,570} 1—1,568s|U8P- 1, 4,564 2h 91.552. 
4—1,540 | 21,543 | 5—1,540 /4—3—1,544 341,534 1,534: 41,539 . 133; 460 4 
5—1,525 | 2—1,527 | 6(?)—1,523 |4a—3—1 7524 | —-4— 4,525 939" a 
1—1,507 = 3(?)—1,508 = 4—38—1,514 4,518 152 = 
3p J1-437 = = -- 4,428 310 = 
1;426 | 10—1,430 | 7u1(?)-1, 427 6—1,427| 71,420 I{ 1,424 203 10—1 427 
2—1,386 | 31,386 | 4—1,389| 1—1°387] 921/384 4,385; 1,384 320; 314 S 
2—1,374 as 1—1 ,368 = 1—1,360 1,368; 1,364 223; 024 
1:3543 1,345 ' 404: 324 3-4, 
4—1,347 | 5—1,348 = 2—1,347 |3—4—4,340 { 1/336 144 as 
2—1,326 = 3(?)—1,326] 4—1,324! 41—1,320 1/324 330 
1—1,306 | - — 1—1,307 Tlanee He H3MepeHo. 
1—1,289 — — MuTeHCHBHOCTH, [aH- 
38—1,277 2—1,284 4—1,280 Hbl€ B OPHrHHave B 
7—1,249 4—1,252 6—1,249 6yKBeHHOM O603Ha- 38—1,279 
4—1,239 2—1 ,242 2—1 ,236 YeHHH, NepeBeeHbI 7 
2—1,183 1—1,188 3—1,187 Ha JlecaTHOaIbHYy!O 7—-1,231 
38—1,172 _ — IK aJly 
1—1,164 = _ 
1—1,143 = 21,448 6—1, 166 
5—1,136 | 2—1,137| 31,135 
1—4, 120 = = 
1,100 os 5—4,134 
2uup., 1,095 2 wap. 1,096 
7—1,084 | 5—4,084] 21,086 
3—1,080 = 3—1,084 6—1,080 
8—1,072 | 5—4,073 | 4(?)+1,073 
8—1,055 | 8—1,057 10—1,053 
4—1,042 = i, 3—1,045 


TIpumMeyvauHue 
I MaTepHad cCHJIbHO 3arpa3HeH MIMuHembIO. Fe-u3nyyenve; 2R=57,9 mum; d=0,6 mm. 


II Gonee uncTHH matepHas. Fe-usnyueHue; 2R=57,9 mm; d=0,6 mM. 
II] Cu/Ni-ausayyenue. 2R—111,56 mM; 3HaK (?) IpH HHTeHCHBHOCTH B O6o3HayeHHH _aBTOPOB yKa3bIBaeT 


Ha BO3MO)KHY1O IIpHMecb PROTER AA aigentanueniue JIHHHH). 
IV u V Cu-n3nyyseHne. 2R=6 
Bo scex rpadax 1-a gudpa =r orn quppa d,. 


JIMTa B CBA3H C COBMaJeHHeM HIM ONM30CTbIO OTICJIbHbIX BEIMUHH dz, CHHPasuTa 
H wmHHemH. IlocKombKy NpHMecH WNHHeIH B aHasIM3HpOBaHHbIX OOpasiax 
H@Ib3H OblO H36exKAaTb, YAaCTHYHO MOTJIO HMe€Tb MECTO YCHJIEHHE HHTCHCHBHO- 
CTH JIMHHM CHHTasuTa, COBNaawllx Cc JIMHHAMH WouHeIM. AHaOrHuyHble Tpyy- 
HOCTH OTMCYeHbI TAaK2%Ke HCCMeMOBATeAMH HbIOMOpKCKOrO OOpasia B CBA3H 
Cc TIpHMecimMu JuoncHya. 

IIpoussBeyenHoe H. H. Cayyckol conocrapmeHve JaHHbIX JBYX BbIIIOJIHeH- 
HbIX CIO JIA HallHxX OOpa3l0B H MMeIOMHXcH B JIMTepaType peHTrenometpuue- 
CKUX M3MepeHH cHHTamuTa Jamo clemyioulylo KapTuHy (cM. Taos. 3). 
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[punaqmexnocrs Hallero 6opata K CHHTauTy, TakuM OOpa30M, NOTBep- 
*KaeTcd H peHTredomerpuyeckH. Cuekyer MoqyepKHYTb, YTO HMEHHO STOT MeTOL 
OKa3aJI pellaioulyio ycuyry B ycTpaHeHHH CYUIeCTBOBaBLIHX B TeveHHe Nposou- 
XKHTCJIbHOPO BPCMEHH OWHOOK B OMpesemeHHH OOpasuoB MHHepana u3 CuHrasia. 

JjoBoubHO MHOTOUNCJIeHHbIe H WaBHO CYLIECTBOBaBLIMe B KOJWI€KIMAX MY- 
3e€B H YaCTHbIX JIM 3TH OOPA3UbI OMpeeNAMCh PasJIMUHbIMH MCceAOBAaTeA- 
MH, KaK OJIMBHH MW xpH30bepuan. JIumb B 1952 r. peHTreHoMeTpHyeckH Opla 
yCTaHOBJIeHa IIpHHaJIeKHOCTh 3TOTO MHHepasia K HOBOMY Busy. 

SameuaTesbHO, UTO B 3TOM OTHOLICHHH CHHrasHT He H36eKaI CcyAbObl MHO- 
HX J[pyrHx OopaToB, NOABAIOUIMXCA B KayecTBe NOposooOpa3syrouluxX MHHe- 
paslOB B MarHe3HaJIbHbIX CKapHaX KOHTAKTOBO-MeTaCOMaTHYeCKHX PpY/HbIxX 
MecTOpowKeHHH. Takve OopaTbi, KaK JIOABHIHT, alllapHT, KOTOHT H cp10000- 
PHT, Take 3ayacTylO OWMOOUHO OTOXKAecTBIAIHCh C APyYrHMu Noposoobpas3y- 
IOWMMMH ~MHHepasamu (4). 

B wuindax NoOWHbIe NceBsOMOposbl CHHTaIuTa MO WMHHeIM TakxKe BeCbMa 
MOXO2%KU Ha COBMECTHO C HUM IIPHCYyTCTBYIOINHe OKPYTvible 3epHa OMBUHA H KJIN- 
HOryMUTAa. 


VMucrutyT reojoruueckux HayK Tloctynu0 
AxkajlemMuH Hayk CCCP 1 XI 1955 


UHMTHPOBAHHAS JIATEPATYPA 
PES onc kra tse, Awe Te Se ira dae: pa 17, No 10. (1932).2 2°GP Re 
Claringbull, M. H. Hey, Miner. Mag. No 217, (1952), 8 W.. Ti -S'cheawia 


ler, F. A.Hildebrand, Am. Miner, 40, No 5-6 (1958). 4JI. WH. Wa6nnun, 
San, MHH. oOm., 84, No 3 (1955). 2 Pentrenomerpuueckuii onmpefentuTeb MHHepasoB, 1938. 
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Woknagn Akangemun Hayk CCCP 
| 1956. Tom 108, NM 2 


IIETPOlr PA®H A 


ll. B. 3APHILKHH 


|KOHKPEL|MOHHDIE OBPASOBAHHA NPOAYKTHBHbIX OTJIOKKEHHA 
SANMAJHOH YACTH JOHEWKOFO BACCEMHA 


(ITpedcmasrzeno akademuxom H. M. Cmpaxoseim’ 23 I 1256) 


IIpucyrcrBve KOHKpeWMOHHBIX OOpasoBaHuii B MOposax MpOLyKTHBHO ToW- 
uu J[oneuxkoro Gacceliva OTMedaIOch MHOruMH HCcresoBaTenamMu. OqHaKo Jo 
MloculeqHero BpeMeHH KOHKPeWHH HHKeM CieWMaJIbHO He H3y4aJIHCb, 3a HCKJIO- 
@eHHeM YroJbHbIX NoyeK ('). HejapHo KapOonaTHbIe KOHKpeUMH B Compo- 
BOA MalouluxX YIrvIH MopofaxX KaMeHCKOH HM aJIMa3HbIX CBHT WeHTPaJIbHOH wacTu 
ceBepHo oKpaHubl JjonOacca OnimH usyyenpt 3. B. Tumodeesont (2). 

B TeveHHe JeTHUX NepHofoB 1953—1954 rr. Hamu OblIo cobpaHo 6ombm0e 
qHCNO KOHKpeuMa m3} oTmoxKeHHH cBuT C3, C) u C3 samaqnoli yactu Jouen- 
Koro Oacceltya. Ilomumo novseBplx HaOmOeHHH, OblIo MpoBesqeHo H3y4eHHE 
BENLECTBEHHOTO COCTaBa KOHKpelWHit MeTOJaMH XHMHYeCKOrO, TepMH4UeCKOroO, 
CHEKTpaJIbHOrO H KPHCTaJIJIOONTHYeCKOTO aHaJIH3OB. 

KoukpelvoHHble OOpa30BaHHA BCTpeWaloTCA BO BCeX YacTAX paspe3a LWHK- 
JIOB OCaKOHAaKONJICHHA H B OCHOBHOH CBoeH Macce IIPHypOUeHbI K TOHKO3ep- 
HHMCTHIM NoOpoaM: aprusuTaM u ameBpomHtTam. KosdpuwwHenT KOHKpelMeHoc- 
HOCTH cocTaBsiaeT BCpeqHeM 2,0—2,5%, a B OT@UIbHBIX CIy4anx 4,0—5,0%. 

B noyrombHol vwacTH UWHKIOB OCa{KOHaKOMJIeHHA, B MopofaxX NOUBb H 
MOMOUBbI YFOJIbHbIX MlacTOB C «kKyyepsABOH» UM «MepelyTaHHol» TeKcTypou 
pasBUTbI KOHKPeLUH, XapakTepH3y1oOulMecA HEOOJbLIMMH pasmepamu (yo 0,1 mm), 
HeMpaBusIbHOH pe3sKO aCHMMeTPHUHOM %xKeBaKOBHAHOH opMoli (KOMKo- 
BaTbIe, BETBHCTHIC, MasIbUeBHAHbIC, KOPHCBHAHbIC H T. J.), OMHOPOAHbIM (perxe 
KOHI[CHTpHYeCKHM) CTPOeCHHeM, HaJIMUHeM B UCHTPaJbubIX YacTAX OOyrueH- 
HbIX KOPHEBBIX OCTaTKOB HU OeCHOpAAOUHbIM PaCMOJIOXCHHEM B 3aKJOUalO- 
MleM HX CuIOe MNOpoOsE. 

Tnapuad posb B CNOKCHHH KOHKpeluii UpHwayiexuT KapOonatam (40— 
85%). Hepactrsopumpiii ocraToK, CocTOsUHi H3 KaOJIMHHTa H OOJOMOTHOrO 
MaTepHasia, cocTaBiaer oT 12 qo 60% sce Maccbl KonKpelmn. IIpeqctaBsenue 
O XHMHUeCKOM COCTaBe XKCIBaAKOB HOUBbI HM MOAMOYBbI YFOJIbHBIX aCTOB aeT 
ta61. 1 (B Bec. %), 43 KOTOpOli ABCTBYeT, YTO POMb PasIMYHbIX KapOoHaTHbIX 
cOcTaBJAIONIAX B KOHKPeUMAX MOUBbI M MOANOYBI HeEOAMHAKOBa. /KeMBaKH N0- 
YBbI CJIOMKCHI IpakTHUeCKH Halleo yrseKUCIbIM *KeNesom (Go 98%). Octasb- 
Hble KapOOHaTHbIe KOMMOHCHTHI CAMOCTOATCJbHBIX MHHEPaJIOB He o6pa3yiot, 
a BXOAAT B BUe H3OMOp(HOH NpHMeCcH B CHepuT. ZamMeTHM, TO 3. B. Tumope- 
eBa OTPHaeT IpucyTCTBHe CHAepuTa B KAYeCTBE KOHKpelMeoOpasoBaTensd B KOH- 
Kpelluax u3 yrsieHocHbIx oTmomKenHit Joneukoro Oaccenna. 

Kpome cuyleputa, B CJO%KeCHHH KOHKpelWMM NOYBbI yuacTByCT KaOAHHHT, 
o6pasyiouluii WeMeHT MopoBoro HIM Oa3abHOrO THMa, B KOTOPHIM NOPPYy2KeHBl 
HIM KOTOPbIM CBASbIBaIOTCA CiPepOJHTbI CHAepHTa. TpeTbum KOHKpeuMeoOpa- 
3YIOUMM MUHepasIOM ABJIAeTCA MHMPHT, BCTpevaioulMicaA B pee KOJIN- 
gecTBaxX B KapOOHaTHbIX KOHKpelWHAX WIM Xe oOpasyroulHh OOo0coOJIeHHbIe 
*KeNIBAKOBbIe cTaxKeHUA. B noposaxX MOYBbI pasBHTbl TaKKE KOHKPCHHH Mpo- 
Me@KYTOUHOTO KapOonaTHo-cysbpugworo cocTaBa. YACbHbIH Bec 2eJBAKOB 
MOuBbI Bcergqa BbIUe 3,5. 

KoukpelHu HOAMOUBEI OTAMYAIOTCA OT 2KCMBAKOB MOYBbI YPOMDHBIX TaC- 
rOoB yMeHbileHHeM cojepxKaHun FeCO, H, COOTBeTCTBEHHO, BOSPacTalHeM CO- 
nep2xkaHus [ipyrux KapOonaTos (cM. Ta6m. 1), MpHuem cpeqH KOHKpeuMH Nojf- 
JOUBbI 110 XHMHKO-MHHepasorMyuecKomy CocTaBy HamewaeTca HBa Tana. Kox- 
KPelMAM OJHOFO H3 HX, PaSBUTbIM B NOpofax NOAMONBBI aJIJIIOBHaJIbHOrO a 


11 MAH, 7. 108, Ne 2 


Ta6Omauna 1 
~N 


Tlognousa IlouBa Ilnact yrasa Kpossa (B WHpoKOM cMBIcIe) 
a 3) ee) g ca A be) 
XuM. coeaHH. | Be 2 = ‘5 o ° ro} = = 
ie) So] \o | Ve) = s v 
S = © 1) co) s co a S; = ~ 
oO 5 oO w for) 1 N J wr. 7 ~ 
bie 2 es eh Oe nN ee ne 


O.... | 23,46] 41,20) 0,98] 30,41) 3,07) 49,95 2,39) 5,30] 7,44] 28,51 37 ,64 
MgO Bik eV AD ORM IAN es OT ee eaten ae 0,65) 4,05) 4,28] 8,49 12,82 0,58. 
Fe@ie ans 4,89| 40,53} 45,12] 4,09} 52,72) 0,72) 39,08 40,30] 32,04) ° 6,04) 2,70 
Mi@iene eerie 0,64} 0,40} 0,48) 0,96) — 0,43} 0,85) 1,60] 0,91) 0,85) 2,06 
ReOp. aaa HO Clee 1,44} 0,66} 1,30) 0,41) 2,97} 0,46) 1,93 0,35) 45a 
On aseeeoaus 0,20) — 0,12} 0,03} 0,46} 0,04} 0,69} 0,66} 1,64 0,44) 0,33 
PeSs turer se 0,12) — 0,56) 4,34, — 0,941 0,56} 0,68] 1,29} 3,27) 95,44 
CO, Kap6. . | 32,90] 29,67] 31,30) 42,20] 36,40) 43,98} 26,90 33,10] 29,27] 40,50} 35,413 
Turpock. s 

ares er Opsiiaie= 0,09} 0,28] 6,13) 0,12} 0,39} 0,31) 0,35 0,37) 0,28 
Hepa ocr, 

(bes FeS.) |~22,97| 23,93] 19,23) 2,14) 5,20) 1,72)°24,10 12,08} 16,03] 7,28) 14,74 

Seip aleeanee ane negra eeeemicr ares Oe Irareteeerrs| 7 ee Ree ieee Se a 

CyM™Ma 99,20] 98,47} 99,39} 97,96] 99,28] 98,96] $8,98) 98,97} 99,35 100, 43}100 ,04 


Yyenpu. sec | 2,97| 3,37| 3,55} 2,81) 3,82) 2,69} 3,41) 3,42) 3,19) 2,96 2,78 


CaCO, . . . | 57,60] 2.98] -1,98| 61,14] 5,03] 96,51] 4,29] 9,64) 13,55] 55,42) 88,80 
MgCOs . . | 32,84 8,24) 0,13] 29,94] — | 1,47] 3,14] 8,35] 18,04] 30,90] 1,55 
FeCO;. . . | 8,14| 87,86] 96,84] 7,26] 94,97] 1,27] 90,60] 78,87) 66,19] 11,96] 5,54 
MnCOg..« «| 4.42) 0,92. 1,05] 4,721, —. |. 0,751 4,97] 3,44) 2,221) 1,72 


CyMmMa 100,00|100,001400,00{100, 00100 ,0l100,00(100, 00100, 00400, 001100,00{100, 00 


JlaryHHOrO MepBHYHOFO NMpOHCXOKJeCHHA, CBOHMCTBEHHO elle SHAYHTeJIbHOe pe 
o6maqanue FeCO, (cpequee 86,3%), KOoHKpellHAM Apyroro (B Noposax MOp- 
cKoro MepBuynoro reHesvca) — mpeob6aqaHHe CaCO, (cpequee 48,4%), oT- 
HOCHTeJIbHO BbICOKoe cosepxanue MgCO, (cpeqnee 26,3%) uv moquMHeHHOe 
KosMyecTBo FeCO, (cpequee 23,0%). B oTHomeHHH MMHepasorMyecKoro Co- 
CTaBa NlepBbIi THM KOHKPelMH NOANOUBbI XapaKTepH3yeTca HaJIHYHeM CHepuTa 
HM CHJIbHO XKee3HCTOTO MHHepadla pAa CHAepuT — MarHesuT (THMAa cHepo- 
lesHTa), BTOpok — HawHYHeM aHKepHTa, JONOMHTa UM KabuuTa. Y eNbHbIl 
Bec KOHKpeluH mepBoro TuMa OObIUHO 3akIOUaeTCA B Mpejenax 3,2—3,5, 
BTOporo Kose6eTcH OKONO 3,0, HO Yale OH MeHbIUe 3,0. 

Vis BYOpHYHbIX MHHepaJbHbIX OOpa30BaHHH, pasBHTbIX NO TpellMHaM H 
NOJIOCTAM B Tes€ KOHKpelMi NOUBLI MH NOAMOUBLI, HaMGoee XapaKkTepHEl: 
IMpHT, KaJIbUMT, PeXKe AHKeEPHT, KaOJIMHHT, XamueqonH. CnexTpockonuyeckh 
oTmeyeHo mpucytctBue Ba, Sr, Ti, V, Co, In, Cu, Cr, Cad (?). log muxpocko- 
TOM yCTaHaBJIMBaeTCA HaHuve JBYX CTPyYKTYPHbIX Pa3HOBMAHOCTeH: ccepo- 
JIMTOBOM, XapakTepHOH JA 2KeNBaKOB NOUBbI HM OTUACTH JIA TepBoro TUNE 
KOHKpelMH MOMMOUBbI, H MUKPOKPHCTaIMYeCKOH — Ia KONKpelMH nok 
MOYBbI BTOporo TuNa. COKeHHe KOHKPelWMH BO BCeX cuyYaAX MVOTHOe. 

B muacrax kamennoro yrasa (k,, k? u 1,— Lenrpanbup pation; hg,h, 
wu hg — Uncraxopo-Cuexusuckul pation; h’;, hy,, 15, 14 a mg — Cranuuo: 
.Makeescknli pation) BCTpeyaloTCA JIMH30BHAHBIC, JICMeLIKOBUHBIe, KapaBae: 
oOpasHble, S/IMNCOMAabuble M OKPYrbe KOHKpelluH C poBHol uM OyrpH: 
CTOH NOBepXHOCTbIO, MOKPbITOH KOpKoli OmecTamero yrua u Hecymeli Ha cebs 
CileAbl CKOJbKeHUA. PasMepbl YrOMbHIX NOUeK KoseOoTCA OT 5 MM jlo 0,6 M 
HavOouree CyllecTBeHHBIM OTJHUHTeIbHBIM NPH3HaKOM KOHKpelHit U3 yrosb 
HbIX IaCTOB sIBJIAeTCH HaOsOMaeMoe B HUX Jlax%Ke MaKpOCKONMYeCKH pe 
KpaCHOH COXpaHHOCTH CTpOeHHe TKaHeli MMHEPaIH30BaHHbIX PaCTHTEbHbIX OC 
TaTkos. IIpHmepbl XMMMYeCKOrO COCTaBa YFOJIbHbIX NOUeK NOKa3aHbl B Tabu. 1 

Kpome KapOouaTHbIX, B YTOJIbHbIX IlacTaX pasBUTI CyIb*uAHbIe HM KpeM 
HeKHCJIble KOHKPeCWMH WH KOHKPeUMM MpoMexyTOYHOTO KapOonaTHO-cymHpuy 
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Horo CocTaBa C CoflepxxaHueM FeS, or 30 fo 70%. Cpequ Kap6ouaTHBIx cocTaB- 
JAIOWHX B YTOJbHbIX NOUKAX TiaBHaA POMb MIPHHAIEKUT HOO CaCOg, mH60 
FeCO;. MgCO, Beerga naxojuTca B MOMYMHeEHHOM KouHUecTBe. B 9TOM OTHOIIe- 
HHH AOHEUKHE YPOJIBHbIe MOUKH OTIMYAIOTCA OT aAHaJOFHYHbIX OOpaso0BaHHli 3a- 
Na{HOeBPOMeHCKUX OacceiiHoB (°°), AN KOTOPbIX OYeHb YaACTO xXapaKTepHO 
BbICOKOe CoepxaHne MgCO;, Onu3Koe K TeopeTHueCcKH BBbIUHCAeHHOMY JIA 
AONOMUTA, YTO NOCY2KAUIO MPHYHHON Ha3sBaHHA UX «OMOMUTOBHIE KYOHHY, 
<TOPG-HOOMUTE HT. 1. KoHKpelMH C OTHOCHTEbHO MOBBILNEHHBIM CoepxKa- 
Hem MgCO, Bcerjla oKasbIBaloTCA OO0rallleHHbIMH TaKKe H YIJICKUCJIbIM 2Ke- 
‘fesom. Tepmuyeckuli aHau3 H MHKpocKomMueckoe usyyenne (n, = 1,698— 
1,702) MOKa3bIBaloT, UTO MbI HM€€M J[eJIO C AHKEPHTOM, a HE Cc Mpocro cmecbio 
‘OJOMHTa HW CHyepuTa. 
_ Kouxkpenneo6pasyiouluMH MHHepasaMu KOHKpeuuli H3 YrObHBIX MWw1acToB 
ABIAIOTCA KaJIbIMT, AHKePHT, CHepuHT, NupuT u KBapu. B KayecTBe MuHHe- 
PaJIbHEIX HOBOOOpa3s0BaHHH BCTpevaloTcA KaJIbUMT, OapHT, KaOJIMHUT, KBapl, 
NUpuT, ccbanepuT, rasenutT. HepacTBopumblli ocTaTOK HaXOJUTCA B HeOOUIb- 
WOM kKOJIMYecTBe (2—6,5%) H COCTOHT IpeHmymlecTBeHHO 3  yruuCToro 
BelleCcTBa H CyJIbUuOB weNe3a. CNeEKTPOCKONMYECKH B YFOJIbHbIX MOUKaX 06- 
Hapyxeun: Al, Si, Ba, Sr, In, V, Cu. 
)  CrpyktTypa yroubHbIx N1o¥eK HHKPyCTaWMOHHaA C MEJIKO-, Cpe]He- H Kpyt- 
HOSCPHHCTbIM CTPOCHHEM HMHKPYCTHPYIOWHX KapOouaToB. CuyepuTOBbIe KOH- 
KpeuHH oOOslaqaioT OOBIMHO ciepOJHTOBbIM cTpoeHuem. TekcTypa msloTHas. 

B ormoxKeHHAX, MepeXOAHbIX OT KOHTHHCHTAJIbHBIX K MOPCKHM, H MOPCKHX 
(alu B H30OHIHH BCTpeyawoTCA KOHKpelMouHpIe OOpasoBanusn. Tipu Bcem 
opdosornyeckoM pa3HooOpa3HH (KOHKPeWHOHHBIe Tpocion, JHH30BMHBIe U 
JICMCIIKOBHAHbIC, SIJIMNCOHaIbHbIe WH WapOBHAHbIe) OOWIHM JIA HUX ABJIA- 
e€TCA yIJOWeHHad CHMMeTpH4HaA CopMa, CorlacHo Cc HalJlacCTOBaHveM BMella= 
FOUel TOposbl 3auleraHHve, WeMOUKOBHAHOe NocOMHOe pacnosuomwKeHHe, BHYT- 
DeHHee CTpoeHve (KOHIeHTpHyecKoe, YaCTO B BHJe CelTapuu). 4 Apyrue MeHee 
CyllecTBeHHbIe OCOGeHHOCTH. ToubKO B 9THX KOHKpelWMAX OOHAapyKeHbI Opra- 
WwyuecKHe OCTaTKH B BHJe paKOBHH H Ajep BbINOJIHeCHHA MOPCKHX H COJIOHO- 
BaTOBOJHbIX OpraHH3MoB. OnucbIBaeMbIe KOHKPellMH TaKKe ABJIAIOTCH Tpe- 
MMYIULeECTBeEHHO KapOOHaTHBIMH OOpas0BaHHAMH. 3 
' Ha gomo KapOonaTuolt cocTaBsstiouje Mpuxog_utca 20—85% Bcel maccbi 
iKouKpeluun. HepactBopumplii ocTaToK, IpeACTaBJIeHHbI TeppHreHHBIM MaTe- 
5HasIOM, aHaJIOTHYHbIM OOJIOMOUHOMY MaTepHaJly BMelalollux Topo, cocta- 
paset 10,2—76,2%. Ilo xumuKo-MHHepaJOrHyecKomy CocTaBy CpeJM KOHKpe- 
luli 13 Ha3BaHHbIX OTOMKeHHM MOMKHO BbIAeMMTb YeTbIpe THA, WPHMepbl KO- 
TOPIX IpuBeyenbi B Tab. 1. MlepBetii v3 HuX (WaryHHO-OOMOTHBIe OTIOKEHUA, 
6p. 23/10K) xapaKTepu3yeTca BbICOKHM Cofep2xKannem FeCO; (cpequee 87,7%) 
ApH He3HayHTesbHOM KOsMYeCTBe KapOonaToB Ca, Mg, Mn. Kouxpenmeo6pa- 
BYIOUIMMH MUHepasaMu ABIAIOTCH CHACPpHT HW CHJbHO 2KeNC3MCTEIH WIeH 
baja cujleput — MaruesuT (THMAa cujeponaesuta). B cmomwKeHHH KOHKpellHu 
Istoporo TuMa (1aryHHO-3aJIMBHbIe OTJOKeHUA, OOP. 42/tok) Beftyulad poJib 
Incraetca ene 3a FeCO, (cpeguee 76,4%), HO cosep2xanua CaCO; (cpequee 
13,04%) u MgCO, (cpequee 11,1 %) Bospactaior. Konkpeluu COxKeHbI Mar- 
bre3uanbHO-2KeNe3HCTHIM KapOoHaTOM VM 2KeseSHCTBIM alkepHToM. Banskym — 
ocrapom o6sajaioT KOHKpeluu TpeTbero TuNa (ipHOpexKHo-MopcKue OTIO-~ 
bkenua, oOp. 14/1oK), XOTA B COXKCHHH HX HECKOJbKO BOSPaCTAeT POJIb aKe- 
buTa, B HeOOJIbIIOM KOJIHYeCTBE BCTpeyaeTCA KaJIbIHT. UerpepTnlt THI (co6- 
°TBCHHO-MOPCKHe OTJIO2KeHHA, OOP. 4/Nel u 7/KM) COCTaBJIAIOT aa Cc 
apeoOmayaHueM B HX COCTAaBe YI IER HCHOLG Kajbuyn (cpequee 70, Zo TIpM 
hogepxanun MgCOs B cpeguem 11,9% u FeCO; 10,7%. Kouxpenueoopasyi0- 
jgee 3HaueHHe MMEIOT: KaJIbUHT, JOJOMAT (oOpruHO 2KeJ3HCTHIH) aHKepuT 4H, 
is MeHbiuei Mepe, MarHesHaJIbHO-*KeJe3HCTbIA KapOouaT (Tula mMucTomesuta). 
iY @JIbHbIM BEC KOHKpeUMM B 3aBHCHMOCTH OT COCTaBa KOJCONETCH OT 2,7 703,4. 
| Bropwunpie MHHepasbl. 10 TpelMHaM CoKpalljenuAa CelTapuh MpeACTaBule- 
ll: KaJIbUMTOM, a@aHKepHTOM, OapHTOM, KBaplleM, KaO/JMHHTOM, MMPHTOM, 
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chase pUTOM, TasleHHTOM. CrleKTpocKOMHYeCKH OOHapy2KeH pA MaJbIX 9J1e- 
MeHTOB; -Ba,.( Shy. Lis: Li Ven Nly eG, eee | 

B oTsHuHe OT yrOJIbHbIX MOYCK H XKENBAKOB MOYBbI HW MOAMOYBbI, KOHKpe- 
UMM U3 OTOXKEHHH NepexOJHbIX H MOPCKHX al CJIOMKeHbI B OCHOBHOM Iie- 
JMMTOMOp@HbIM KapOoHaTOM; HHOra HaOmOMaeTCA NepeKpHCTaIIusaluA WeH- 
TPaJIbHbIX YacTeH KOHKpelHH. 

H3 u310xKeHHOrO culeqyeT, YTO KOHKPeWHOHHbIe OOpas0BaHHA B yIJIAX H 
BMelalouluX yr MOpoaxX MpOAyKTHBHBIX OTMORKeHHH J,oneyKoro Oaccelina 
MOIb3yY!OTCA LIMPOKMM paCHPOCTpaHeHHeM M XapakTepH3yioTcA OOJIbLIHM pa3- 
HOoOpasHeM KaK B OTHOIMeCHHH MOpdoulorHyecKHX OCOOeHHOCTeH MW yCJIOBHH 
3alleraHua, TaK HW B OTHOWICHHH XHMHKO-MUHepasornyeckoro cocTaBa. Ilo dop- 
Me, yCJIOBHAM 3aJleraHHA, B3aMMOOTHOLICHHIO CO CJIOHCTOCTbIO BMeLLaloulux 
MOpod, HamMuuio.w XapakTepy opraHvyeCKHX OCTaTKOB HU ApyrHM MpH3sHakaM 
KOHKpeCWHH MOryT ObITb pa3sfeJIeHbl Ha TPH TpyNMbl: KOHKpeWHu, pa3BUTble B 
MopofaX MOPCKHX HJM Nepexofubix tay, cocTaBaioT I rpynny; BceTpeyaro- 
WHeCA B YFOJIbHbIX Nacrax — II rpynny; *xerBakH NOpo NoyBbI H NOANOYbI— 
III rpynny. Kouxpeyun BbleiaembIX rpynul, KpOMe yKa3aHHbIX OCO6eHHO- 
cTeH, pasmuuaiorcd MEY CoOOM lo CTpykKType KOHKpelMeoOpasyioulux Kap- 
OoHAaTOB, KOJIMYeCTBY H XapakTepy HepaCTBOPHMOTLO OCTATKA, M10 OTHOCHTEJIbHO- 
My COJep2KaHHl0 MaJIbIX 9JIEMEHTOB, a TakKe 10 COJepxKaHHio docdopa. Mak- 
CHMaJIbHOe KosmHYecTBO cboctbopa (0,33—3,44% B Buse P,O,) sabuKcupoBaHo 
B KOHKpeuuAX I rpynnbl, MMHHMasbHOe — B yroubHbIX NoWKax (0,03—0;46%); 
KOHKPelMH MOUBbI H NOAMOUBbI MO CosepxKaHu1 cbocopa 3aHHMaIOoT MpoMe- 
*KyTodHoe TomoxenHe (0,12—0,20%). 

Ilo XWMHKO-MMHepasorMyecKOMy CocTaBy Cpe KOHKpeluii Ha3BaHHbIX 
rpynu Bbiensorca 15 Tunos. Bxogqamue B coctas I rpynnpl nepspre 4 TNA 
KOHKpeUMM OOpasyioT MOUTH HeMpepbIBHBIM pa OT KOHKpelul Cc BbICOKUM 
coflepxkannuem CaCO; Ao KOHKpellMH c pe3KHM mpeoOmaqanuem FeCO . [o- 
caeqyroulue 6 TunoB coctasusior II rpynny. 5-H Tun OOpasyioT KaJIbILMTOBBIC 
yrOJIbHbIe TOuKH, 6-H — aHKepHTOBBIe, 7-H — cugepuTospre. K 8-my Tuny 
OTHOCATCA BbIAeIAeMbIe YCJOBHO KapOoHaTHO-cybUuAHbIe KOHKpelMH, K 
9-my — lMpuTospie, K 10-my — Kpemnekucaple cTaxKeHun. Octanmbupe 5 
THIOB KOHKpellMH OOpasyrir II] rpynny. )Kempaku noupbl, cocTrosmue B oc- 
HOBHOM M3 yIvJI€CKMCJIOrO %*KeNe3a, BbIAeImoTcA B 11-H Tun, KapOonaTHO-cysb- 
uqupie — B 12-H, nupuTosple —B 13-4 Tun. B 14-H w 15-H TunOBT BbIJeA- 
JOTCH KOHKPeCWMM. NOANOYBLI YFOJIbHbIX IaCTOB. | 

Mexy XMMMKO-MHHepasOrMyecKHM CocTaBoM MH MOpdosOrHuecKuMH OCco- 
O€HHOCTAMH KOHKpeUMii, C OHO CTOPOHHI, XapaKTepom (aun BMerLawollux 
UX MOpod, ¢ Apyrou, ycraHaBuIMBaeTca onpeseneHHad 3aKOHOMepHad 3aBHCH- 
MOCTb. Oco6oe MecTo 3aHuMaloT KapOoHaTHbIe KONKPeMMH M3 YFOJbHBIX Tac: 
TOB, XMMHKO-MHHepaJIOrMyeCKMH COCTaB KOTOPbIX HaXOJUTCA B 3aBHCHMOCTH 01 
xapakTepa dballu ormoxeHui, oOpasyrouux HeEMOCPpeCTBCHHYIO KPOBJIIO 3a4 
KMowaloukero UX Tyacta yruis. B ciryyae MopcKoro xapakTepa nopo, KpoBJF 
YTOMbHBIC NOUKM MMCIOT KaJIbUMTOBbIM WJIH AHKePHTOBbIH CcocTaB, eCIH KE 
KPOBJO Clararor AaryHHble OTOKeHHA — CHepHToBbI. KapOonaTuble KOHKpe 
IMM BbIAeeHHIx THNOB I u II rpynn copmecrHo we BCTpeyalorcs; OHH CMeCHAIO} 
Apy? Apyra (B upeflenax rpynn) B BeprukanbHoM paspese H XapakTepH3yIoTcs 
YCTOHMBOCTbIO PaCIPOCTpaneHHA B TOPH3OHTAJIbHOM HalpaBeHuH (B oco 
OeHHOCTH IIMpOKO pasBuTEIe KoHKpeuun I rpynnsi), OTpaxkaw TEM CaMbIM CM 


Hy PeHeTHTeCKH CBASAHHBIX Mexy CoOol alu B HOPpMaJIbHOM paspese | 
BbIepKaHHOCTH UX NO MoMalHu. 


XapbKoBckHit rocyzapcTBeHubili YHHBepCuTer Ilocrynuo 
um. A. M. Toppxoro 3 X 1955 


UMTHPOBAHHAA JIUTEPATYPA 

1M. Jl. 3aaeccKu it, OuepK no BONpOcy O MpoHcxomeHHH yruia, 1914. 23,.B.Tr 
modeesba, Apropedpepar Auccepranuu, M., 1953. %P. Kukuk, Gliickauf, Ne 3 
(1909). *Mentzel, Gliickauf, 1116 (1903). 5M. Stopes, M. Watson. Phi 
Trans. Roy. Soc. of London, B, 200 (1909). ace 
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Hoksaygn Akagemun nayx CCGP 
1956. Tom 108, Ne 2 


IMAJIEOHTOJIOIH 1 


O. Il. OBPYYEBA 


OCTATKH DINICHTHYS (ARTHRODIRA) 
H3 BEPXHETO JIEBOHA CCCP 


(IIpedcmasrexo axademuxom E. H. Iasaosckum 6 XII: 1255). 


Bnepspie Dinichthys c Tteppuropun CCCP ynomunaer Vecrmeu ('), Bpiye- 
JHBUIMH 10 HasBaHvem D. livonicus cNHHHOH WHTOK, onHcanHH Tlangzepom 
(7?) Kak «Coccosteus u3 JInpbuauyun». [oq nasBpannem D. trautscholdi Uctmen Bpr- 
JleIHJ CHMHHOW WATOK, ONMCaHHbI TpayTuoboM (°) B uMcule APyrux WIMTKOB B 
KauectBe Coccosteus megalopteryx. McTMeH cunTas, TO 3TH BHYbI OTHOCATCA K 
Dinichthys, a He k Coccosteus, NOTOMY 4TO O6NaaloT CHJIbHO pa3BUTbIM KHJIeM 
WM KapHHaJIbHbiM OTpocTKOM. B jlabHeliiem JI. OOpyyesrm (4) x B. [poccom 
(°) ObIm0, OfHAKO, NOKa3aHO, YTO TOUHO TakOM %Ke KapHHaJIbHbIM OTpOCTOK 
wMeeTca y THMMUHOrTO Bua Coccosteus —C. decipiens Ag., nouemy 9TH JBa 
Bula WH Obl OTHeECeHBI K poy Coccosteus. 

Opsur (°) (cm. Takxxe O. OOpyuesa (7)) Brien“ B HOBBI pox Plourdosteus 
rpymny sBuyop Coccosteus, y KoTopoli postorbitale rpannautr c paranuchale. 
K sro rpymne orHocutca C. trautscholdi, rorga kak crpoeHve 9TOM YacTH KpbI- 
wu yepema y C. livonicus ene Heu3BecTHO. | 

Tlepegue-Gokopoit muTOK, Halijennpli K. B. PajlyrvubiM B BepxXHeeBoH- 
CKHX H3BeCTHAKaX Ha MpaBom Gepery p. Sa B Kys6acce, Onin onucan JI. O6- 
pyyeppim (8) u orHecen K Dinichthys? sp. 

Takum oO6pa30M, JOCTOBepHbIX OCTaTKOB Dinichthys u3 yeBona CCCP Jo 
HacTOMIlero BpeMeHH He onvcaHo, Mexy TeM OcTaTKH 9TOTO pola, LWIMpOKO 
paciipocTpaneHHoro B cpesHeM HM BepxXHeM JleBoHe CepepHol AMepukKu mM y2Ke 
flaBHO HalijenHoro B Bespruu*, B Mociequee BpeMaA OblwIM OOHApyKeHb! TakKe 
B BepXHeM jleBone ceBepo-sanaguon AdpuKu (°)u Tlompum (cooomenne 1% 
KybuHkoro). | 

TlosToMy MoxKHO 6bIIO %KaTb, YTO OHM OyAYT Halieubl H Ha Halen TeppH- 
topun. UW jeficrsurenbHo, B KOsNekIMAX [laneonTonormuecKoro MHCTUTyTA 
AH CCCP u cpequ matepvamoB, JOCTaBJICHHBIX pa3JIHMYHbIMH TeOOraMi B 
nocmequHe rofbl, OOHapyKHINCb peKue, HO HECOMHEHHBI€ OCTATKH Dinich- 
thys, KOTOpble H OMMcpIBaIOTCA B HaCTOALIeH CTaTbe. 


Dinichthys egloni_ sp.n. (puc. 1) 


Haspanue no umenu A. M. Oraona ([laneontonoruyeckui uncrutyt AH 
eCCP); 
~ Toaorun. Suborbitale. 

Matepuaa. parents: nuchale, paranuchale, suborbitale u medio- 
dorsale (cOopnr JI. B. O6pyyena 1927, 1929 rr., A. M. Ornoua 1937 r.), 

Wuaruos. Bug cpequel BeMUHHbI, 10 2—3 m pAmuHOoH. Tlanupipb no- 
KPbIT M@JIKUMH, IJIOCKHMH, 3Be3{YaTEIMH, TECHO PactiOJIOKCHHDIMH Oyropkamu. 
Paranuchalia HakOHeHbI Moy yrsioM IpHMepHO B 50° K TOpHSOHTAIbHOM M0C- 
KOCTH, 3a{He-GoKoBble yrubi nuchale cHAbHO BbITAHYTbI B CTOPOHDI. Boxa medio- 


* Onucannpt u3 Peiincxoro gesona D. eifeliensis Kayser oTHocutca kK posy Holo- 
nema (11), a D. oviformis ((1*), pxc. 7) TO BeEpTHKaJIbHOMY MOjOxKeHHIO CBOETO KapHHaJIbHOro 
OTpOCcTKa He MO2XKeT OTHOCHTHCA K Poly Dinichthys. 
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dorsale HaksIOHeHbI Apyr K Apyry ox yrioM B 140°, a 3afHAaA MOBepXHOCTE 
KapHHasIbHOTO OTPOCTKa MOA YIVIOM B 110° K Hapy2xxHoH cTopone muTKa. Ha 
BHYTpeHHeH CTOPOHe suborbitale umeroTca Ba peOpa, pacxofauluxca Briepen. 
MectoHnaxoxgeuune uw BospactT. IJJlenoncKue ciou (ppan- 
cxoro apyca, MpaBbili Geper p. Cacb (Jlenuurpadckad O6N.), A. Crom60B0. 
CpaBHeH He. Byropku 
TlaHUbIPA MeIbue H TecHee paciio- 
noxenp, uem y D. tuberculatus 
(4), ra6n. 32, ur. 3) u Dinich- 
thys sp. 13 Apusoust ((”), puc. 14), 
KpylHee H TecHee pacrOJIOXKeHE!, 
uem y D. halmodeus ((?8), Ta6a. 1, 
pur. 1, 2). Y Gomee NO3QHUX KpyH- 
HbIX BHOB OpHaMeHT Hcue3saerT. — 
S3amue-Ookoppie yrsbt nuchale 
BbITAHYTbI B CTOPOHbI, Kak y D. 
magnificus ((*4), pur. 9). OrcyteT- 
Bue BbICTyHa Ha BepXHeM Kpae 
noyriasHuyHOrO oTpocTKa subor- 
bitale oTmmuaeT HOBbIM BU] OT 
D. intermedius (7°), puc. 22) Hw 
D. terrelli ((14), Ta6. 6, dur. 1). 


Geiyy 


Ditlich ty ssp.oe 


Matepwuan. OkaTaHHple 
OONOMKU I[MTKOB TOJIOBHOLO Hi Ty- 
JIOBHULHOrO MaHbipxA. OpnaMeut 
He coxpaHwica. (Kon. 5B. A. 


Puc. 1. Dinichthys egloni sp. n. a@—suborbitale Axosnesa, 1954. Mock. Teon.ymp.) 


(nofrma3HuuHblt UMTOK) C Hapy2XHOH CTOPOHEI, OnucauHnue. BpiTanytaa 
6 — TO 2%Ke C BHYTpeHHeH cTopoubl. | X (popmMa 3ajlHe-OOKOBBIX YacTeH nu- 


chale, MaccwBHbIi KuIb medio- 
dorsale, HaksOHeHHbIM K YTOpH30HTaIbHOM NOBepXHOCTH UIMTKa, HasmMune 
TOMbKO OHO GOpo3sbl YyBCTBHTeAbHOrO KaHasia Ha anterior dorso-laterale 
HM (OpMa OCHOBaHHA COWICHOBHOrO OTpOCTKa — CBHJeTEIbCTBYIOT O NpHHay- 
jexHocrw o6omKos kK Dinichthys. 
MectToHaxoxweHuve HAH BO3BSPpactT. EBnaHoBcKHe cOM dpaH- 
cKoro spyca, wleBbili Oeper p. Cocupi 61u3 r. Koumant. 


Derren t tiy-s 4 re Wate 1s spel eee a) 


Haspanne no umenn B. K. Jluxapepa (BCETEN). 

Toaotun. Nuchale. 

Matepuaa. Nuchale u o6m0mox inferognathale. (Konn. B. K. JIuxa- 
peBa.) 

Wuaruos. Buy cpequel pennunnp (2—3 mM qauupl). ByropKu MaseHb- 
Kue, 0,3—0,4 MM B JMamerTpe, 3Be3quaTHIe, OecNOpsAOUHO pacnomox*KeHHbIe. Y 
nuchale peskuH nepexoy or nepeqHeH YacTH UWIMTKa K paciiMpeHHon 3ayHel, 
B pembede HapyKHOM CTOPOHb! Pe3KO BbIpaKeHa 3aHAA CpeMMHHAA YTOJIIeH- 
Hat acTb, WepequAd YrpaHuwa TyOepKyJHpOBaHHOH MOBepXHOCTH MMeeT 
Tpexs3yOuaTbih KonTyp. HapyxxHaai nopepxHocTb sayHei uacTu inferogna- 
thale HeceT TOHKYIO IIpOMOJIbHy!IO IWITPHXOBKy. 

MecTOHaxoKAeHHe H BOSPacT. YxXTHHCKad cBuTa paH- 
cKOro sipyca, Jeph Oeper p. Moxmpl, Bie yctba IlomopuHHoro fons. 

CpaBpueuue. Byropku noxoxu ua OyropKu Dinichthys? sp. ((8), 
cur. 2) u D. halmodeus. ((#%), ta6n. 1), HO Membue MH pexke pacnomo*Kenb, vem 
y D. egloni. Xapaxtep opHamentTa roBopnT oO Gomee NOsqHel cTaquu SBOMIO- 
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‘WMH, ¥eM D. egloni. Y nuchale pe3KHH Tlepexoy or nepequeit vacru K pacllHMpeH- 
HOM SaHew, Kak y D. minor ((4), ra6z. 8, dur. 3—4). Tpexsy6uaraa nepey- 
HAA Tpannila TyOepKyMpoBaHHolt mopepxuoctH nuchale nanomuuaer D. ma- 
Qnificus (74), cur. oy 

Inferognathale no dopme a 

WM pa3sMepam oxoma na mh Ae 

HMKHIOW YeslocTb D. in- 
termedius ((15), ra6m. 7, 
gur. 18—19), tonKxaa 
TIPOMObHaH INTPHXOBKa 
€e HapyxXHOH moBepXHO- 
'cTH, Kak y D. curtus ((), 
‘Tam. 53, cur. 1). 


minichihys sp. 2 
(puc. 26) 


Matepwan. Nu- 
chale (Komn. B. A. Axos- 
mesa, 1954. Mock. Yeon. 
yup.). 

Onucauue. Tor 
cToe, MaccHBHoe nuchale, 
MlepeKpbiBaromleeca cent- 
rale m0 AByM ray6oKo 
3aXO]AWLMM B TYOepKyJH- 
POBaHHy!O [lOBepXHOCTb 
WMHTKa WOBHbIM M0- 
BepxHoctam. Ha _ Buyt- 
peHHeH cTropoHe y  3ay- 
Hero Kpax CHJIbHO pa3Bu- 
TO momepeyaHoe pebpo. 
Mie cToO Ha xo x - 
mecuue HU BOSD) acrT. 
ee CH. DaMen: Puce. 2 Dinichthys licharevi sp. n. Nuchale (3arTpI 
Be I DYCA, Caccelin osatsh ety Was ens Dincueyel sp. 2. Nuchale. 3/2. 
‘p. Opi (neBpiii IpuToK 
p. Cocupi). 

Cpapueune. Or nuchale D. licharevi ormmyaerca 6onpueli maccuB- 
‘HOCTbIO, MOPMOH WOBHbIX MOBepxXHOcTeli H CTpOeHHeM BHYTPeHHei CTOpOHHt. 
Or nuchale D. intermedius ((*), puc. 16) u D. terrelli (4), ur. 10) orsu- 
WaeTCH pa3MepaMH, KOHTypaMH TyOepKyJIMpOBaHHOH NMOBepXHOCcTH. 


Dirac ha hiys Pspe 


MatTepuaa. Oxaranupili o60MOK Tepequeli uactu suborbitale (Koma. 
C. Keti6a, 1937 r., Bunbuioc, yHuBepcuter). a 

OnucauHue. Ha HapyXHOH cTopoHe Norma3sHH4HbI OTpOCTOK cTy- 
T€HbKOH BO3BbIMIaeTCH Hal A3bIKOOOpa3HbIM OTpOcTKOM. Ha BHyTpeHHel cTo- 
pOHe MOcMeAHELO BHINeIAIOTCH Ba peOpa, Mex Ay KOTOPbIMH HaXOJUTCA MpOAOub- 
Hoe yrvryOleHue, paciiMpsiomleeca Blepex. Bepxnee peOpo oOpasyer AHO ria3- 
HUUbI. O6pasem Hanomunaer suborbitale D. intermedius ((**), puc. 23). 

MecToHaxoxkfeuHuve H BOSpactT. Monumecxue canon JIutsp 
(amenckuit sapyc), p. Basre (pnagatoulaa B p. Kpyox), 3—4 Km spe M0 Te- 
yennio oT ep. KaysumKkan. 


Dini ch th yis-sp.2 4 
Matepuaa. Medio-dorsale, anterior medio-ventrale, ormeyaToK Buyr- 
peHHeil MoBepXHOcTH YacTH KpbuuM yepena. (Kom. C. KeiiOa, Buspuioc, 
YHHBepcurer.) 
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Onucauue: Buy cpequeli Benuuuupl. Tonopnol manupipp qocturas 
50—60 cm. Bokospie kppiba medio-dorsale y ocHoBanua KapMHaNbHOrO OT 
pocTKa HaKJIOHeHEI Apyr K Apyry upHOmusuTembHO oA yrsiom B 110°. Ilo ce: 
pequHe BHYTpeHHeH cTopoun! anterior medio-ventrale or WeHTpa OKOcTeHeHHA 
Ha3al MpOXOJUT cpeMHHOe BOSBHILICHHe. 

MecTonHaxoxjenue uw BOSpacr. JIuTBa. )KarapcKad NOjCBH- 
Ta (pameHcKoro spyca. )Karapcku patou. Mexyy r. Maxerixal u r. Youn- 
WIKHC. 


Puc. 3. Dinichthys machlaevi sp. n. a — «xaniky infero-gnathale 

(HWKHeYemIOCTHaA KOCTb) C Hapy2KHOH CTOpOHET, 6 — posterior 

supero-gnathale (3aqHaia BepXHeueNOCTHaA KOCTb) C BHYTpeHHel 
cTopoHn.! X 


CpaBpueune. Medio-dorsale 6omee BpimyKmoe, uem y D. intermedius 
(5), puc. 45) H m0 BenwuuHe npu6isHTembHO B ABa pasa MeHbIe MocmeqHero. 
Anterior medio-ventrale umpe, uem y D. intermedius (1°), puc. 60) u D. ter- 
relli ((*), ra61. 2, pur. 5—6), T-oOpasnoe BosBblleHHe Ha BHYTpeHHeH CTO- 
POHE IMTKAa, XOPOIMO BbIpaxkenHoe y D. intermedius u D. terrelli, orcyrersyer. 


Dinichihys) mach laexi-uspo ms eGimcome) 


Haspanve no umenu B. I. Maxsaepa (Kpusoii Por, TMegarormyueckuit nH- 
CTHTYT). 


l'oaorun. Posterior supero-gnathale. » 


Marepuau. @parmentsi posterior supero-gnathale u infero-gnathale. 
(Kona. B. T. Maxsaepa). 


Wuaruos. Buy cpeqHeH BemmunHB. «Kapik» CHMPH3HOH YacTu infero- 
gnathale veTbipexrpanupiit. Posterior supero-gnathale MpOMOJITOBaToe, BLINyKIOe 


CHapy2KH, C Be€PXHHM OTPOCTKOM, WIMpe Biepequ, cyKUBaeTcA Hasaq. | 
MecTOHaxXOxK,eHHe HU BOSPpact. Ops0BceKo-ca6ypoBckan Tom- 


Mla MAHKOBO-NeOeAAHCKUX COeB (ameHcKoro Apyca, p. PrOnuna 61u3 Pr. Opaa. 


CpasBpuenue. Ilo dopme posterior supero-gnathale noxoxe Ha cooT- 
BeTCTBYlouly!o KocTb D. intermedius (15), prc. 28) u D. terrelli (4), ra6x. 38), 


HO OTHOCHTCJIBHO AJIMHHee TepBOli H HMCeT MeHEee Pe3KO BbIPAaxKeHHbll pembed: 
BHYTPeHHeH MOBEpXHOCTH, H OTMHUHO OT KOcTH D. sp. ((*4), ra6m. 16, cur. 1, la). 


Tlocrynuno 


2 XII 1955 
IMTHPOBAHHAA JIMNTEPATYPA : 
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CHCTOJIOLH ff 


E. H. KOJIOCC 


K IKOJIOPHYECKOH FHCTOJIOTHH MYCKYJIATYPbI 
PAJY)KHHbI MPbITKOM ALLEPHLLbI 


(IT pedemasazeno akademukom E. H. Tasaoscxum 24 X 1955) 


[loapnenve nomepeyHo-nomocaToH MycKysaTypbl B paylyxKuHe NO3BOHOU- 
HbIX IIpecTaBser coOOH OHH H3 HHTepecHeHUIMxX BOMpOCOB sKOMOrMYecKOK 
rucTonoruv. B Hacrosmel padore JemaeTca NOMbITKa OOBACHHTb MOpdomorH- 
yecKHe OCOOCHHOCTH STHX MBI Y ALEPH yCIOBHAMH 2%KH3HH XKHBOTHOTO. 

Kak uspectuo (4,5), pawy2XHHa AIMepHlbl Ha paspese MMeeT BU KIMHA, 
BePXYyWIKOM OOpalleHHOrO K WHIHapHoMy Temy. Ee HapyxXHaa NOBepxHOcTb 
COJep%KHT MHOPOYHCJICHHbIe CKaKH, OOpanleHHble B TepefHIolo KaMepy rsia- 
3a, BHYTpeHHAA —rsaqkan. B payyxuHe OObDINHO pa3mHUaloT SHAOTemHH, 
cocyAHCTHIM cio, cPHHKTep, AHIATATOp HW MMrMeHTHHIH cov. Tloqpo6uo au- 
TepaTypa NpHBOAUTCH TOMbKO MO OTHOMeHHIO K CPHHKTepy HW AMMATATOpy. 

CounktTep 3pauka oOpa3yeT OKONO3pauKOBOe YTONMIeHHe payyxKuHb. Mex- 

Ay ero ToMmepeyHo-nonocaTbIMH BOJIOKHaMH HaXOJATCH MHOTOUHCJICHHbIC Kpo- 
-BCHOCHBI€ KaMWJJIApbl H HeOOMbIUOe KOHYeCTBO YaCTHYHO NHTMCHTHPOBaHHEIX - 
COCJIMHUTEJIbHOTKaHHBIX KeTOK (°). B oTHomeHHu CTpOeHHA cPHHKTepa MHe- 
HUA HccmeqoBaTesel pacxogzatca. UacTb apropos (*,°) cunTaeT, 4YTO OH COCTO- 
UT H3 OTJeJIbHbIX BOJIOKOH; Jipyrue (7,°) ropopsAT OO ero ceTeBHAHOM CTpOeHHH. 
B oTHOUeHHH JuIATATOpAa ONpeAeJeCHHbIX JaHHbIx emule MeHbIe. UacTb aBTopoB 
(7,°) IpH3HaeT, YTO y OOBIKHOBCHHOH AMepHUbI AMATaTOp COCTOHT u3 psAfa 
TOHKHX CAMOCTOATEJIbHBIX MbIMIeCYHbIX BOJIOKOH, Apyrue xe (*) ONMCHIBaIOT B 
KauecTBe AUIATaTOpa COrHYTHIC B pauasIbHOM HallpaBJIeHHH BOJOKHAa C(pHHKTe- 
pa, MoqyepKuBas, YTO aHaTOMHYeCKH OOOCOONeHHOTO AuATaTOpa 3pauKa y 
AMepHIbI HeT. CreqyeT NOsYepKHYTb HeAOcTAaTOUHy!o H38yYYeHHOCT) PUSHOMOTHH 
3TUX MOMepeUHO-MOMOCATHIX MbILLIL: HMCIOTCA JIMIIb YKa3aHHA Ha OOJIbLIYIO CKO- 
pocTb Hx coKpamlennii (’). 

Muoro! 6piio Hcnomp30BaHo fo 100 9k3. OObIKHOBeEHHOM MIM MpbiTKou. 
AMLEPUUbI PASHbIX BO3PaCTOB: OT TOJIbKO YTO NOABUBIUHXCA Ha CBET JO B3POCJbIXx 
oco6beli o60ero noma. Uacrh B3pocsbIxX AIepH, yOuBalacb Bp bICKMBaHHeM NO}, 
KoKYy 4 © pacTBopa comAHOKHcOrO ajpeHammua | : 1000 Hau Nonynpouent- 
HOFO pacTBOpa caJHIMMOBOKHCNOrO s3epHHa. Y TaKHX OTPaBJICHHbIX AMBOT- 
HbIX 3pauKH Obl PaclHpeHb! WIM CyKeHbI. Pukcallus! MaTepMasa MpOusBo- 
qumacb B #KuAKOcTH BactoroukHHa HW WeHKep-popMose, a 3aIMBKa —B Mapa- 
bun. Cepuiinnie cpesbl TOMMMHOM B 3—S » OKpalMBaMCb AKe/eSHbIM TEMATOKCH- 
JIMHOM, TeMaTOKCHAMH-303MHOM Hu 10 Mannopu. Uactb cpesos nepex oKpalln- 
BaHHeM NlOJBeprasacb OTOEIHBAHHIO XJOPOM T10 Maxaposy. 

Ha nonepeynom paspese B KAMHOBMAHOM payy2xKuHe (cM. PHC. 1) pasmuua- 
JOTCH: IPHIMIMapHad YacTb TOJMMHOK 15—50 }) H OKONOSpayKkoBaA — 70—120 p. 
OrueTnuBo BHAHBI: 2HAOTeMMHM, COCYMMCTbIM COM CTPOMbI, CJIOV ccbHHKTepa, 
(MnatTaTopa HW MWMrMeHTHBI. Tak Ha3bIBaeMbIH «9HAOTCMH» y TOAbKO 4TO N0- 
ABUBIUUXCA Ha CBET SAMLepHI, Ha MONepevHBIX Cpesax MpeCTaBJIeH OHUM CJIOeM 
TIOCKUX KJI@TOK C MaJIeHDKUMH T1pOfomroBaTEIMH sjpamu. VY BspocuJbix ocodert 

“93HJOTeIMit Ha TaKHX cpe3axX 3aMeTeH MOXO H NpefcTaBAeTCA MpepbIBHCTbIM. 
Jlanee caeyior Kanusaappl. HenocpezcTBeHHo Mo, SHAOTeIMeM NOMeILaloTCA 
pasWalbHO paciouo*KeHHble cocyAbl KpyMHoro KalHOpa, 3HaYHTeIbHO TpeBbl- 
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wiarollve pasmMep spuTpounta. Y gpayKoporo Kpad OHM BeTBATCH, OOpasys 
UMpKYJApHO HAyUWe KallMJWIApb!l MesKOrO KaHOpa. K kKopHtio paly2kHHbl OHH 


ucuesaior. Bokpyr KalWAApOB B 3pa4KOBOHM 3OHE PacilOJIO%KeHbl oTpocTuaTBle 
IIMTM€HTHBIC KJIeTKH. 3 
Jlanee ceqyer coli MpILIeYHBIX BOJIOKOH cPHHKTepa, KOTOpbIe o6pa3yror 
MHOTOMepHble CHMMIacTHuecKHe CTPYKTYPbl, CBASAHHbIe = aHacCTOMO3aMH B 
eyunoe mesoe (cM. pc. 2). 97a KOMbUeBAad MbIMeYHad NacTHHKa CeTCBHAHOTO 
cTpoeHHa y 3pauKa rpaHHuWT HemocpeCTBeHHO C MMIMCHTHDIM SIHTCIHEM, a 
BHeIWHHM CBOHM KpaeM lpusieraer K TOHKOM YacTH pajlyxkHHbl. Wupuna 


Puc. 1. CxeMa pafyxXHHbl MPbITKOH AMepHUbl Ha PafHabHOM paspese. 
J — wuanapHbti Kpai; 2 — BHYTPpeHHHM peTHHAJIbHbIM JIMCTOK; 3 — BHell- 
HMM peTHHasbHbI muctox; 4—funatatop; 5 — cpPwHKTep 3pauKa 


KOJIbIla OT BHYTPeHHero JO BHellIHero Kpasa cocTaBuser JO 200». Tommuna ccpuH- 
KTepa y 3pauka 10 ». Jlamee Ta Mba yrommaerca 0 30», ACTOHYaACh K 
_BHelHeMy Kpaio Jo 3—5 p. Ilo kpaamM Kouba BOJIOKHa HAYT B OMMH CAO; B 
TOJICTOH YacTH OHH pacnowomwKeHpr B 3—4 cox. Mx nomepeyHple pasMepbl 
KosleOsuoTca OT 4X10 go 20 X 30. Or OMHOH TpeTH AO OMHOM YeTBeEpTH OOB- 
eMa BOJIOKHa 3aHHMaloT TYUKH MOMepeyHOoO-HcuepyeHHbIX MHOPHOpHsA. OcTastb- 
Had Macca [pefcTaBlena ca6o 3epHucTOH mpoTonma3MOH c aAypamu. Kak y 
MOJIOAbIX TOJIbKO YTO NOABHBINMXCA Ha CBET XXHBOTHBIX, TaK WM Y B3POCJIbIX 9Ta 
CapKOMa3Ma COBepleHHO He cOepxKUT MHrMeHTa. CHapyKH BOJIOKHa NOKPBITHI 
HeKHOK ese 3aMeTHOH OOOOUKOH. HanpaBsenve xoqa MHOMHOpHJII B BOJOKHE — 
WIM WpoOfosbHoe WH NOX yrviomM kK ero ocH. TommuHa mMMopuOpHJIApHbIX 
WyuYKOB KONeONeTCH OT 2,5 WO 4,5», WOXOAA B OTIebHBIX cyUAaAX JO 7p. B 
TOJICTbIX BOJIOKHaX TaKHX IyYKOB MOxKeT OpiTb WO yeTpipex. Mnorga mexyy 
‘ HAMM TIpOwcxoyuT OOMeH MuOoduOpHsnamMu. Popmysa ucuepyenHoctu J—Q—I; 
JHb H3pe{Ka MOXKHO 3aMeTHTb HHOdPparmy Zz. IIpu pasBeTBeHHH MbIIMeTHOrO 
cTOOMKa Ha MHOPUOPHJIApHbIe MYYKH MOceMHHe YaCTO HMeIOT pasHylo Ucyep- 
yenHocTb. Ha cpesax, OKpallleHHbIX 2KeJIE3HbIM TeCMATOKCHJIMHOM, KaK OObIU- 
HO, HaOmoflaeTcA pasIM4YHaA OKpallleHHOcTh MHOuOpuAN OAHOTO MH Toro »*xe 
myuka. Slqpa, pacnouaraioulMecd B NepHtbepHuecKoH capkKomma3smMe, MMeroT 
OBaJIbHYy10 (POpMy; UX BeMMUNHA KONeONeTCA OT 2 X 7 WO 3X10». Kak npasuno, 
Oolee KpyIHble Apa HaxOAATcA B Gosee TOJICTHIX, MACCHBHBIX BONOKHaX. Ua- 
mle BCTpevaloTca TeEMHOOKpalMBaloulecd (OObIMHO OBAaJIbHbIe) Apa WH OUCHb 
peqko — cBeTyipie (OObIUHO BBITAHYTHIC, MamouKoBuyuple). Tlocne unpexnnu 
pacTBOpa 93e€pHHa XHMBOTHbIe NOHMOasH OT OTPaBJICHHA pW 3aMeTHO CyxKeHHOM — 
spauke. B 9ToM cmyyae Apa cuHKTepa HMeIH WIN 3a3yOpeHHbIe Kpaa MI 
BU YTOJMCHHbIX OBaJOB. 

BonokHa cipHHKTepa BecbMa OoraTbl capKorsasmoli. Tlocnequaa wHorya 
oOpasyer Oompuime «HaTeKH», BEIOyXalolllMe B COCMHUTeIbHYIO TKaHb. Oco- 
OeHHO MHOTO CapKONa3MbI B MeCTaX BeTBIeHHA BOOKOH. HepeyKo ona o6pa- 
3yeT M@XK]ly HMMM KOPOTKHe, HO IMMpOKHe MOCTHKH, He cOsepxKauHe MHODHO-- 
pum. Kpome Toro, Ha6sofatoTca BeTBJICHUA MBbIMICTHBIX BOJOKOH H aHaCTOMOSBI, 
MO. KOTOPbIM MHOPHOpUVIbI WepexoAT M3 OMHOTO BOMOKHA B Apyroe. 

Bonokua cpunkTepa, pasMellatouvecd BAONb 3pa4uKOBorO Kpas (BHYTpeH- 
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Aetna, = Ns 


Puc. 2. Bonoxua CipHHKTepa 3pauKa Ha muloc- 
KOCTHOM pa3pese. [lapaduu. IlenKep-opmo.t. 
DKesesHblit remaToKcHIHH, 900 X 


Sas) ears ae et 


Puce. 3. BonokHa AuIATaTOpa 3pauka Ha M0Cc- 
KOCTHOM pa3pe3e. Pukcallua Mo BactoroukuHy. 
Tlapadun. PKenesnpii remaToKcnauu. 900 X 


TAH, T. 108, Ne 2, Konoce 


He), 3HaYHTebHO TOHbIIe, HMeCIOT OTHOCHTeIbHO MeHbIile C@pKONJa3MbI HW pac- 
NONOXKEHBI TJIOTHEe MO CpaBHEHHIO C BOJIOKHaMH, HaXxOJAU{MMucA 10 Nepucepun 
(BHEWHHMN). TommHHa nyYKOB MHOpuOpHAN BHYTPeCHHUX BOJOKOH B cpeqHem 
pabua 2,8, BHeImHHX 2%e 4,3 ». To Ke CaMoOe OTHOCHTCH H K Ay\paM: cpeqHHe 
PasMepbl Ajep BHYTPCHHHX BOJIOKOH paBHAIOTCA 2,0 X7 , a BHEINHHX 2,7 X 10 p. 
B MeCTaX IIPHKpelJeHHA K COeAMHUTEIbHOM TKAHH BOJIOKHa ctbHHKTepa 06- 
PasyloT yIIpOMeHHbIe CapKOMIasMaTHyecKHe OKOHYAHHA c 2—3 OKpyrJIbIMH 
afpamu. MuopvOpuibl B HAX Ha4YHHaIOTCH NIOTHBIM TOvICTHIM Wyykom. Ha 
PaqHasbHbIX Cpe3aX HHOPa BHAHbI NPOMObHO pa3spesaHHbIe BOOKHA 9TOTi 
MBILUIbI. ComocTaBJIeHHe TaKHX Cpe30B C MJIOCKOCTHBIMH T1pellapaTaMH MoKa3bI- 
BaeT, UTO HeOOMbINaH YacTb NepupepHueckHX BOMOKOH H3rHOaeTca Nok mps- 
MBIM YIJIOM H HeT B pafiabHOM HallpaBJIeHHH K KOpHIO pajly2KHHBI. 
_ Buyrpb or cHuKTepa, NOYTH OT CaMoro 3paudKOBOrO Kpas, UeT COL TOH- 
KHX MOMepeyYHO-MOMOCATHIX MbIIMCYHbIX BOJIOKOH JuAATaTOpa (cM. puc. 3). 
Ha monepeyHom paspese yepe3 TOHKYIO 30HY pajly2xKHHbI ero BOJIOKHa pacmoua- 
raioTcd HeMOcpeCTBeHHO Hajl IMTMCHTHBIM SIIMTeIHeM B BHe OMHOrO pAa TO- 
yeK. Sjlecb OHH HMeIOT TomepeuwHHK JO 5 p; Mp Mepexoje B TOVICTy10, IpH3pay- 
KOBY!O UacTb pajlyKHHbI OHH PasBeTBJIAIOTCA Ha 2—3 BOJIOKOHIMA TOIIUMHOL 
mo 2 ». Ofna YacTb STHX BETBe MOACTHMAeT BeCb CC/HHKTep UH B OOsAcTH 3pa- 
4kKa IIpHKpelliseTcd K MHrMCHTHOMY SHHTeIHIo 3Be300OpasHbIMH TwlacTHHKaMu 
TOMOreHHOH CBeTOH CapKOMIa3Mbl, COMepKallHMH Apo; MHO*HOpHIbI OKAaH- 
4HBaIOTCA NYYKOM cpa3y Ke y sTOH 3Be3qouKH. J\pyras yacTb BeTBell BXOAUT B 
TOMMY CPHHKTepa, JOXOAUT WO efrO OKOMO3SPa4KOBbIX BOJIOKOH, K KOTOPbIM HU 
upukpenssetca. Takoe Ke coequHeHHve OTMeYaeTCA Hy AHIATaTOpa c WHIHap- 
HOM Mpbluuuel. Hexoroppie 43 BOJIOKOH AMAATaTOpa OTAaIOT SOKOBbIe BeTOUKH, 
TIPHCOeAMHAIOIMecA K COC€XHHM BOJIOKHaM TaK, YTO B pesybraTe NoJy- 
yaeTCA MbIIMeYHad CeTb C IWIHPOKHMH, BbITAHYTHIMH MeTuaMu. McuepyeHHocTb 
BOJIOKOH JMJIATaTOpa MO cpaBHeHHIo CO CPHHKTepOM, KaK IpaBHO, Ooee OT- 
yeTiuBaa; dopmysia ee z—1/2 [ —Q—*/2] —z. DTH BOMOKHA NOYTH COBEpIIeHHO He 
cojylep2KaT capkoma3Mb!. HesHaunTesbHoe ee KOJIMYECTBO MMeeTCH JIMMIb OKONO 
WasOUKOBUAHEIX Afep, MWWOTHO MpHsexamlHxX K yaky MuoduoOpuin. Ha ee 
MIOBEpXHOCTH BcCera MOXKHO 3aMeTHTb OYCHD HexKHy10 OOOOUKy. Pasmeppl Ajep 
Kone6motca oT 2,0X5 go 5,0X13,0 p. Bonee KpynuHble aqpa OKpaliMBaroTca 
cpeTsiee, UM M@IKHe, B HAX XOPOLIO BUAHbI riblOKH xpomaruna. IIpu orpaBure- 
‘HMM 2XHBOTHOFO paCTBOPOM aj[peHaMHa 3pa4OK HECKOJIbKO paciiMpseTcA; Ha 
cpesax OObIYHO 3aMeTeH 3a3yOpeHHbIM KOHTYp sep AMMATaTOpa, UTO MOKaSbI; 
‘BaeT Ha cOKpamleHve ero BOOKOH. Hampapmenue xojla BOMOKON (MJIATaTOpa 
B OOMIeM NepneHsukyiApHoe K HanOonbmiemy JMametpy 3pauKa. OuM HjyT 
MapasesbHO Ha paccrosuuu 4—8 p Apyror Apyra. B ccpvuKTepe HOBOpOxKAeH- 
HbIX JKMBOTHBIX MepBble MHOUOpUAbI 3aKaMbIBaIoTCA NO NepHepuu BONOKHA 
B BUe CMHHUHbIX, TOMOreHHDIX HUTel. Jlamee MOABJIAIOTCA WEHTpaJIbHO pac- 
MONO*KeHHEIe MHo*HOpusnEI. AApa B ITO BpeMsA emle ca60 BHITAHYTH. B ju- 
‘ATaTope Toxe, cHatala 3aksa_blBaioTcA TiayKue, TpyOo YepHsALMecH weles- 
HbIM TeMaTOKCHIMHOM H3BHIMCTHIe MHOpuOpHbI. [lonepeynyo HCuepyYeHHOCTh 
CCbUHKTep MpHoOperaeT HECKOJbKO paHbiue AMATATOpa. Ilpu 9ToM B O0eHX 
pillllaX OHa MOABAMeTca cHayaa y 3paukoporo Kpas. LlurMenTHpiit cron 
pakyKuHbl COCTOUT W3 ABYX MacTOB KJICTOK, O6pa3yIOWlHX BHeLIHHH WM BHYT- 
PeHHH JIMCTKH pajlyxXWHHOM YacTH CeTUAaTKH. ‘ 
O6obmasx BCe HaluH aHHble, HaflO cKa3aTb, YTO CCpUHKTep 3padKa IpbITKOH 
MUepHUbI MpeycTaBsaeT COOH MoMepedHO-HOMOCaTYIO MBILILy CeTeEBUAHOTO CTPO- 
eHUA C JOCTATOUHO MaCCMBHBIMH BOJIOKHaMH, pactOJlaraloulMMHCA B HeCKOJIbKO 
cnoes. MopdomormyecKH 2TO TaK HaSbIBaeMbIe «KPacHble» BONOKHA, KOTOPbIe 
PYHKIMOHAIbHO OOLIYHO ABJIAIOTCA TOHHYCCKUMU (°). Buytpenuve oKolospau- 
KOBbIe BOOKHa OTMMUAaIoTcA OT BHeWIHUX. TlocneqHHe ABJIAIOTCH MACCHBHBIMH. 
3ro M MOHATHO, TaK KaK HavOoubilee HaNpAKeHve MOJKHO BOSHUKATb B Hal- 
omee JIMHHBEIX, T. €. Hepucpepwueckux BOOKHAaX. PasHula B yCOBUAX padorTn, 
BRITeKaIollad H3 pasiIM4HA B pacHOJORKeHMH BOMOKOH, NPHBOAMT K pasHOMy 
eTPOeHHIO BHYTPeHHUX HM BHEIWHUX BOJOKOH cpHHKTepa 3pauka. 
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JjusatTaTop mpesctapsider coOoH OTebHy!O OT MMrMeHTHOTO cJIOA Mone- 
peyHo-noslocaTy10 MbIIULy. CeTeBHAHbI XapakTep e€€ CTpOCHHA BbIpaxKeH Cula- 
6ee, Ona COCTOUT H3 HECHOWIHOTO COA TOHKUX HW HeXKHBIX BOOKOH. Mopdoso- 
THUeCKH ee «OebIe» BOOKHA JOJKHbI ObITb OTHECCHbI K HETOHHYeCKOMy TuITy (°). 

OueHupad crpoeHve ctbHHKTepa HM AUMATAaTOpa, BOSMOX%KHO CfleaTb CieMy- 
JOULE BbIBOJ[bI: a) HECOMHEHHO OOJIbIAaA Macca CPHHKTepa BbISBasla B BOJIOK- 
HaX J\WuIATATOpa KOMNeHCaTOpHy10 THcTOOrMyecKyIo upPepeHUMpOBKy, Bbl- 
paxalonlyocA Oomee OTYCTAMBOH UCYepYeHHOCTbIO H OOJIbUIeH CJO2%KHOCTHIO 
ero (opMyvibI; 6) cereBuHOe cTpoeHHe OG6eHX MDILUIL MOXKeT ObiTh NOHATO M3 
cpaBHeHHd c pyrHMH OpraHaMH CXO%*Kero CTPOCHHA: CepAIeM NOSBOHOUHBIX, 
juMaTwyeckumMu cepauamu (2°), MyckyaTypol sspika Jaryuiku (*); OOLIMM 
WIA BCCX HHX ABAeTCA paOoTa MbIIMeYHOrO OpraHa Kak eHHOTO Wer. 

Cpapuene cTpoeHuA MycKyslaTypbl pafyxXuHbl.ampuOun (°) HW ALepHupl 
TlOSBOIAeCT YCTaHOBHTb cJlelyioulee. Y AMepHUbl CPHHKTep H AMATATOp ye 
TOMHOCTHIO BbIACIMIHCh 3 payKHHHOM YacTH CeTYAaTKH; y JIATYUIKM OHM Ha- 
XOJATCA B COCTaBe BHELIHerO peTHHAIbHOrO JMcTKa. OGe MbILINbI y AULepHIUbI — 
MOnepeyHO-MoocaTHle, CeTeBHHOO CTPOeHHA; y JIATYIUKH CPHHKTep ycTpoeH 
mo rwiaqKoMy THNy, a JWIATaTOp elle UpefcraBsIeH COKPpaTHMbIM ]MCKOM 
3NMTeMaIbHOrO XapakTepa, COCTABJICEHHbIM H3 JVJIMHHbIX 9JIEMeHTOB, CO cy1a60 
BbIPaKeHHOK PuOpHNApHOCTHO. OGe MBIIIIIbI y AMLEpUIbl He HMeIOT MMTMeH- 
Ta, TOra Kak y JATYUIKH OH MMeeTCA B OOeCHX KJIeETKAX MBILLIL. . 

TlowHoe BbIemeHHe M3 COCTaBa PeTHHAJIbHbIX JIMCTKOB, OTCYTCTBMe MMr- 
MeHTa H WomepeyHaAd MCuepYeHHOCTb OOeHX MBILI MOKa3bIBaloT, YTO MBILIed- 
HbIM alllapaT paflyXHHbI MpbITKOM AULepHUbI MOABeprcA pesKOMy H3MeHeHHW. 
IIpwunny 9Toro HeOOXOAMMO WCKaTb B H3MCHEHHH yCJOBM KU3HH. 

Tlepemenbi B HallpaBsIeCHHH SBOJIOWMOHHOTO Mpouecca HW ycKOpeHHe (bopMo- 
o6pa3s0BaHuA pH TpanctopMalHAx cpesbI B Mpouiple reosorHyecKHe STOXH 
oOmeus3BecTHbl (°). BaaxkKHbI, Tellbld HU pOBHbIM KJIMMaT KaMCHHOYrOJIbHOTO 
Nepvola, OarOnpHATCTBOBABLIMH aM*HONAM, BcTeAcTBHe OObIUHX NOJAHATHH 
3e€MHOH KOpbI B KOHIWe KapOoHa CMeHHJICA COJIHEYHBIM, CYXHM HM %KapkKum (2). 
B 9THX YyCJIOBHAX NOABHIHCb MpecMbIKalolvecd Cc UX ObICTPONOABHKHON MO- 
NepeqHo-noocaToH MycKyslaTypoH payyxuubl. [Ippirkaa alepHia TowKe *KH- 
BeT B YCJIOBHAX APKOYO COMHeEYHOrO OcBeleHHA: MckIOUHTebHaA MpOBOpHOCTh 
e€ MHOPHX JBYKeHHH, IpelbABAIOMlaA OobuINe TpeOOBaHHA K CKOPOCTH aK- 
KOMOJallHH, MW ee NpHcnocoOseHHOCTb K CMeHe CBeTa HM TeCHH HaXOJATCA B Tec- 
HOH CBA3H CO CKOpOCTbIO JeHCTBUA MomepeyHo-noocaTOH MyCcKyslaTypbl payly- 
2KMHBI. 

Takoe cKaykooOpa3Hoe pa3BUTHe TKaHH, COMpoBoxaromleecd ee KayecT- 
BeHHBIM IpeoOpasoBaHveM, MOMHHMaIOULMM OpraH (payky2xKHHy, a c Hel uM rsa3) 
Ha Oojlee BbICOKHM (PH3HOJOrHYeCKHH YpOBeHb, MOKEeT ObITb Ha3BaH LF UC T O- 
MOp@doO3OM. 

PasoOpaHHbit MaTepHasI NMOKa3bIBaeT 4peSBEIMAaHy!O IWaCTHYHOCTh TKa- 
HeH B Mpouecce 9BOIONH. 


Kpacnospcekul rocyJapcrBeHHbiit ; Tlocrynuo 
MeHIHHCKHM HHCTHTYT 18 X 1955 
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CHCTOJIOVH 9 


0, C. IOKOB 


K BONPOCY O JIAM®ATHYECKHX COCYJIAX 
B CAJIBHHKE KPOJIHMKA 


(I1pedcmasaeno axademukom H. H. Anurkoboim 2 XII 1955) 


Tloucku siMMibaTHyecKHX COCyAOB B CaJIbHHKe B3pOC/IbIX MJICKOMMTAIONAx 
(',”) u yenopeka (°) 40 nocuequero BpeMeHH OKa3bIBaHcb Sesycnemubimu. Mc- 
KuOueHHe cocTaBsaioT padotpi JI. A. )Kqanosa (*) u MW. A. Benuxopeunua (°). 
OTH aBTOpbl OOHapy2XHIM WHMaTHuecKkHe COCYyAbI B CaJIbHHKe KOLIKH, COOaKU 
H YesOBeKa, HO, MCNONb3YA JIMUIb aHATOMHYeCKHe CMOcOObI, OHH He JlasIM ruc- 
TOJIOFHYECKOO ONHCaHHA CTpOeHHA TaKHX cocyyoB. B nocmeqnee Bpema M. 1. 
Cy66oTun (°), IpHMeHHB THcTOMOrHYecKyIO TeXHHKy, He OOHapyxKu sMM(pa-’ 
THYUCCKHX COCYAOB B CaJIbHHKe KpOHKa. 

C WebIO BLIABJICHHA JHMpaTHYeCKHX COCYJOB B CaJIbHHKe B3POCJIbIX Kpo- 
JIMKOB Mbl IPHPOTOBJAJIM TOTAIbHbIC IpellapaTbl CasIbHHKa, OKpallieHHble TpH- 
OKCHreMaTeHHOM [’aH3eHa HIM OOpaOoTaHHble pacTBOpOM a3O0THOKHCJIOrO ce- 
peOpa. Kpome Toro, MbI H3y4aIH FHCTONOrHYeCKHe Cpe3bl XKHPOBbIX TsDKeH, 
KOTOPbI€ OKpallHBaJIMcb TeMaTOKCHJIHH-303HHOM, 10 Masopu, H 2Kevle3HbIM 
reMaTOKcHJIHHOM Telijenralina. TotasibHble MpellapaTbl TOTOBMJIHCb MO cHoco- 
Oy, MpegzmomweHnHomy M. A. Baponom (*); quId MpocBeTMeHHA IpHMeHAJIOCb Tak- 
2%Ke KaMopHoe Macslo, B KOTOPOM MpeliapaTbl BbIep2XXHBaIHCb BOC CYTOK. 
Pe3ysbTaTbI Mowyyasuch He XyxKe, YeM IPH ynoTpeOseHHH PeKOMeHJOBaHHbIX 
BapoHoM OeH306eH30aTa HM KaellyTOBOrO Maca. © 

Jina wMuperHallwu cambHuKa cepeOpoM 3a OCHOBY Obi B3AT cMocod, IpH 
nomommu KotToporo JI. Pansse (°) u II. C. Ycos (°) BbiaBaIM PpaHHibl KeTOK 
SHAOTeIHA JWHMcdaTHyecKHX cocyfoB WHadpparmpl. K cormkasleHvio, 3TOT XOpo- 
WMH MeTO, B HacTOAUee BpeMA 3aObIT H B COBPe€MCHHbIX PYKOBOJCTBaX NO 
PHcTOOrMyecKOH TexHHKe He ynomuuHaetca. IIpu ero npHMeHeHHH Opasivcb [Ba 
XHMHMYeCKUX CTaKaHa pa3IM4yHOrO KamHOpa. B y3Kuli HeBbICOKHM CTaKaH Ha- 
auBasca 0,5% pacTBOp a30THOKMcsIOro cepeOpa, 3aTeM ero oTBepcTHe OOBs- 
3bIBaJIOCb CaJIbHHKOM, TOJIbKO UTO B3ATLIM Y KpOJIMKa. OTOT CTaKaH MomewlasicA 
B Apyrolt wmMpokuli HM BbICOKMM cTaKaH, B KOTOpbIM HasMBaJICA 0,25% pacTBop 
a30THOKHcoro cepeOpa. [pu sTom oOpatiaocb BHUMaHve Ha TO, UTOObI ypo- 
BeHb XKHJKOCTH B IMpOKOM cTakaHe HaXxOfMJIcH BbIINe BepXHeroO Kpaw y3Koro 
ctakana. BesefcTBve pasHOcTH OCMOTHYECKOrO JaBJeHNA asOTHOKUCIOe ceped- 
pO lepexoju0 Yepe3 CaMbHHK H3 pacTBOpa BbICOKOM KOHIeHTpalM B pacTBop 
‘HH3KOM KOHIUeHTpaluu. OTHM MyTeM JOCTHraOCh NPOHHKHOBeHHE a30THOKHC- 
oro cepe6pa rmy6oKo B TKaHH CaJIbHHKa M MMIIperHalluA rpanul, SHAOTeIMA 
aMMcaTuyeckux cocyyos. Uepes 24 4aca caIbHHK NepeHocwJich B WecTHIVIN- 
pOBaHHyo BOAy u OOmyYanca B TeyeHHe 30 MHH. CBETOM KBapleBOH TOPevIKK 
NPK-4, pacnouoxenHot Ha paccrosuun 20 cM. 3aTeM MipellapaT OkpallMBasica 
TpvoKcurematenHoMm Janseva M OObIYHLIM NOpAAKOM 3akJIOYaJIcH B Kanay- 
CKHH Oaslb3aM. 

Kak Ha TOTaJIbHbIX [pelapaTax,TaK H Ha cpesaX BUHO, YTO B RKHPOBbIX TA- 
*KaX BAOb CabHUKa MpOXOAAT KpyMHble KpOBeHOcuble cocyAbl. BuyTpu KarK- 
jloro Takoro THxKa OObIYHO UeT OHA apTepHA, COMpOBowaeman ONHOM HIM 
WBYMA BeHaMH. OT apTepHH OTBeTBJIAIOTCA apTepHOvIbIl, KOTOpble, MONXOMA 
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K MOJIOUHbIM TATHAM (CKOMJICHHA THCTHOUMTApHbIX KJIETOK), AeIATCA Ha MHO-— 
TOUHCJICHHbIC KalMJWJIApbl, OOpasyroulwe B MOJIOUHDIX NATHAX Ooslee WJM Me-— 
Hee rycTy1o ceTb. Kanusuisapbl, BbIXOAA H3 STOM CeTH, CIMBaIOTCH B BeHYJIbI, 
KOTOpble HAYT lapasebHO apTepHOaM H, BOSBpallladcb K COCYAHCTOMY Iy4- 
KY, BJIHBalOTCA B BeHBI. ‘ 

Ho kKallMiaapbl He Bcerqa OOpasyioT B CKONeHHAX THCTHOUMTOB TycTylo 
ceTb. Mnorya OT apTepHOubl OTXOAMT KalWJIApP, KOTOPbIM B MOJIOUHOM MATHE 
WlelaeT MeTJO MU BbIXOJUT Ha3ayl, IpHcOeqHHAACh K BeHye. BcTpeyarorcaA MOJIOU- 
Hble MATHA, BOOGIE He CHaOMKeHHbIe KaNvIIApamMu. Takue MATHa OObIUHO AB- 
JIAOTCA HawOosee MeJIKHMH. 

Bmecte c KpOBCHOCHbIMH B 2KHPOBbIX TAKAX IIpOXOAAT Take MW THMMUHbIE 
suMatuyeckue cocybl. [Iupuua ux mpocseta koueOnetca oT 30 40 90». Mno- 
Tyla 10 XOfy TaKHX COCYJOB MOXKHO BCTPeTHTb HeOOJIbIIHe PacWIMpeHHA HU Cy- 
*KeHuA. B 9THX CyYaAX KOHTYP COCYJOB IpHHHMaeT BOJIHHCTHIM XapakTep. 
JIumpatTwyeckne cOcyybI pacnoularaioTcA OOblyHO Ooee MOBepXHOCTHO, YeM 
KPOBeHOCHBbIe, H JOBOJbHO YacTO NO CBOeMy XOAY cOsepxKaT AByXcTBOpyaTHIe 
KJlanaHbl (cM. puc. | u 2). B pahoue, re BeTBATCA KPOBeHOCHbIe COCyAbl, MO*K- 
HO BHJeTb BETBJICHHA H MHMdaTHYecKHX cocyfoB. B mectax OudypKaluu OO6bI- 
WHO TOKE HaXOMATCH KJlanaHb (cM. puc. 3). B mpocBete mumMiaTHyeckux co- 
CYAOB BCTpedaloTcA CAMHMYHbIe Makpoarv UW AMMPOMUMTHI, pexke HeHTpodusib- 
Hble JIeCHKOUNTHI. Mnorga, ocoOeHHO B paHOHE KalaHOB, JIMMPOUMTH! OOpasyr1oT 
CKONJCHHA. 

B casIbHHKe KpOIMKa MMdaTHYecKHe COCybl BCTpevaloTCA He TOJIbKO B 
‘ cocTaBe cocyAucroro myyka. Kak B 2KWpOBbIX TH2KaX, TaK MW B TOHKMX YacTAX 
CaJIbHHKa HelocpecCTBeEHHO NO Mes0TeHeM MpoOxosAT muMdaTHyeckHe Oouee 
MeIKOrO KaHOpa (oT 18 qo 22 » B ToMnepedHuKe). 

Crenka JIMMpaTHYecKHX COCYAOB COCTOHT M3 9HAOTeIMA, OKpy2KeHHOrO coe- 
AUHUTeIbHOK TKaHbIO. MpluleyHble 9JIEMeHTbI B 9THX COCYaxX He BCTpeyaroTcs. 
Ha TorabHbix mpemapaTax caJibHuKa, OOpaOoTaHHbIx MO cnoco6y PanBbe u 
Ycospa, cepeOpo HMIperHupyeT rpaHHLbl Kak M€30TEIMAJIbHbIX KJIETOK, TaK H 
SHAOTeMHAIbHBIX 3JICEMCHTOB, BbICTHJAIOUIMX IpocBeT JHMMaTHYeCKHX cocy- 
nos. [panvupl KieTOK 9HOTeMHA OOHApyXUBAIOTCA B BUJe TOHKUX H3BHJIMCTHIX 
JMHMM (CM. pic. 4). OTH KETKY HMeIOT Pe3KO BLITAHYTYy10 (OpMy HM OpHeHTHpO- 
BaHbI 10 oc cocyfa. Benuunna ux Bappupyer oT 30 Jo 80» B AMHy u OT 4 JO 
12» B wupuHy. B kako SHAOTeEMMAIbHOM KMeTKe paciouOKeHo OHO Kpyrso0e 
HJM CerKa OBabHOe Apo. Mnorga AMHHad Ocb OBaNbHOrO Apa HaxoMUTcA 
MOA yrlOM K J\WIMHHUKy kreTKH. LleHTpanbHoe pacnonoxenHe apa BcTpeyaer- 
cA HavOomee YacTO; HO MOMKHO OOHapyXUTb HM Take 9JIeMeHTbI, B KOTOpbIX 
apa JleKaT SKCUCHTPHUHO. 

Mecramu smMM(patwyeckve cOcy[bI HaCTOMbKO OM3KO MOAXOAAT K MOBepx- 
HOCTH, YTO HX CTCHKA OKaS3bIBaeTCA PacHOJOReHHOH HeMOcpesCTBeHHO TOA Me- 
soTemvem. B stom culyyae nocae cbokyCHpOBKH MUKpOcKONa Ha Me30TeNHit 10- 
cTaTOUHO ONYCTHTh TyOyc Ha 3—4)1, KaK BOWE SpeHHA NOABIAIOTCA MMMIperHue 
pOBaHHble cepeOpoM rpaHHibl SHAOTeMMAIbHBIX KIeTOK. 

Ilo xoqy wumatTuueckuXx cocyoB, Yale B palione npukpenseHuA cambunKa 
K MIMJIOpHY¥ecKOMy OTJey *KeNyAKa M HavaNbHOH yacTu ABeHaAMaTuNepcTHOli 
KMIIKM, BCTpevaloTcH HeOObUIMe MHM*paTHYeCKHe y3eKUH, HMelollMe OOnIMHOe 
cTpoenne. K HuM c Mepuepuu mMo_xXo_AT mumaTu4eckue cocyAb, a B palione 
BOPOT BbIXOJUT Oosee KpyNubiit cOcyf, HanpaBisAontulica K MecTy lpuKkpense- 
HHA CabHHka. Panee Takue JMMaTHYecKHe Y3IbI OLWIM OMMCAaHbI B CauibHUKe 
oOesbanni (1°) u uemoBeKa (°). 

IIpu oOpa6orke calbHuKa a30THOKHCAIbIM cepe6pom MMIPerHUpyiwored Tak- 
«Ke TpaHHllbl KICTOK SHAOTeIMA apTepult M BeH. OujoTemuii aprepult cocrouT u3 
BLITHHYTbIX KJI€TOK, B OOJIbINMHCTBE CBOeM Oosee JWIMHHEIX H y3KUX, 4eM NO- 
QOONbIC 9JIEMCHTHI JUM(paTHuecKHx cocyjos. Mx qumna Kone6netcea oT 60 Wo 110 Ww, 
a WMpuna —oT 4 Jo 8y. UMspesannocrb KeTOUHBIX rpaHul, MeHee BbIpakeHa, 
wemM B JMMPaTHyeckHx cocyfax. VMHorgqa rpaHuubl BEIABAIOTCH JaxKe B Bue 
TIpAMbIX JIMHHM, 
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Puc. 1. Toranbubtii mpenapaT cambunka. JIiM- Pue. 2. Cambuux. Tlonepeuupilt pa3spe3 


(aTHuecKHH cocyf c KuamaHoM. TpHoxkcHrema- JiMMaTHueckoro Cocyfa ¢ AByXcTBOp- 
teHH JTan3eHa — CNHpTOBbIi 303HH. MuKpo- uaTbIM KlamaHoM. [emMaTOKCHJIHH—303HH. 
goto, 140 x Muxpodoto, 630 X 


Puc. 3. Toranbupili npenapaT cajbHuKka. Kua- 

WaHbl B OONacTH OupypKalnH Jmmdaruye- 

ckoro cocyfa. TpxHoxchremaTeHH Tan3eHa— 
crupTosbiii 3034H. MuKkpodoto, 140 x 


Puc. 4. Totanbubiii mpenapaT cabHuka. OHJOTeIHA JHM- 
(patuyeckoro cocyfa. AS0THOKHCJIOe cepe6po — TpHOKcH- 
rematenH Tan3eHa. Muxpodoto, 630 X 
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B sHAOTeIHM BeH NOMMMOpPu3M BbIparxKen Oosee pesKo, Uanie Beero 9HJO- 
TeIMaJIbHaA BbICTHJIKa 9THX COCYAOB COCTOHT TOKE U3 BbITAHYTHIX KJICTOK, 
HO MOXKHO BCTPeTHTb H MOJIHPOHAaJIbHbIC 3IEMCHTHI, 10 CBOeH (pOpMe HaNOMMHaIOMINe 
KJeTKH MesoTesua. JLMHa KIeTOK 9HJOTeIHA BeH BapbupyerT OT 30 jlo 60 p, a 
wHpHHa —oT 8 jo 26. Ux rpannia MpefctaBiena MpAMOH HIM cuerKa BOJ- 
HHCTOH JIMHHeH, MeHee H3BHJIHCTOH, 4eM B apTepHAX. 

Takum oOpa30M, JuMpaTHYecKHe COCYJbI CaJIbHHKAa BIOHE BO8MOXKHO BbI- 


-ABHTb IIPHMeCHeHHeM a30THOKHcIoro cepeOpa. B pesysbrare UMMpernallwu KuJe- 


— 


TOUHBIX PpaHHI, OOHAPYKHBAIOTCA SJHOTEMMAIbHbIC IIEMEHTHI, OTIMYAIOMNecH 
TlO cBoeli (bopMe H pa3sMepaM OT MOOOHDIX 2Ke JJIEMCHTOB, BbICTHJIAIOWIMX apTe- 
PHH H BeHbI CaJIbHHKa. 

Pa3nnune B CTPOCHHH KJICTOK S9HOTeIMA, BbICTHJalollero JHMpaTHyecKoe 
H KpOBeHOCHOe pycsJIO CaJIbHHKa, CBHJETeIbCTBYeT O WIHpOKOH MacTHYHOCTH 
3TOH TKaHH. Taka [acTHYHOCTb, OVeBHAHO, OOycCNOBINBaeTca PYHKWHOHAb- 


-HbIMH OCOOeCHHOCTAMH pa3HbIX YacTelt cocyucToro pycua. 


- O6unapyxenve muM*aTHyecKHX COCyAOB B CaJIbHUKe NpeACTaBsIAeT HHTeEpec 
B TOM OTHOUICHHH, TO OHH MOTYT CJYHKUHTb NYTAMH BCAaCbIBAHHA H3 MOsOCTH 


- OprowHHEl. 


Tlocrynuno 
23 XI 1955 
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_ MHKPOBHOJOIH A 


M, B. ®EJLOPOB u T. K. KY PAIEBA 


A3OT®HKCHPYFOINASA AKTHBHOCTb HEKOTOPBbIX 
NOUBEHHbIX AKTHHOMHLETOB 


(ITpedcmasazeno axademukom A, JI. Kypcanoseia 6 II 1956) 


CmocoOHOcTbh NOYBCHHBIX AKTHHOMUIETOB CBASBIBATb MOJIEKYJIAPHbIi a30T 
aTMOciepbl, XOTA HW NOfBeprasacb MHOFOKpaTHbIM HCcJIeOBaHHAM, OHaKO JO 
HaCTOAMero BpeCMeCHH HE MOMKET CYHTATECH BIOMHE TBepO ycTaHOBseHHOH. 
Ojua wacTb HcceqoBateneli (°,4,7,°,2) pHa K 3aKJIOUeHHIO, UTO OTIEbHBIE 
@OpMbI H3 9TOH TpyNMbl MAKpOOpraHu3MoB MOryT B HeOONbIUON crenenu ycBa- 
-MBaTb a30T aTMOcdepbl, Apyrve (°,°,8,19,1), HaoGopot, CuNTarIoT, UTO TaKOH cHo- 
COOHOCTHIO OHH He OOsafaioT. Mexyy Tem pellenve Bormpoca 0 cloco6HocTH noU- 
BeCHHBIX AKTHHOMHMICTOB YCBaHBaTb MOJIEKYJAPHBI a80T aTMOcWepbI UMeNIO ObI 
BaXKHOe 3HaYeHHe JIA MOHHMAHHA POJIM STHX WHPOKO pacipocTpaHeHHblxX MUK- 
| pOOpraHu3MOB B IipeBpallleHHH a3OTHCTHIX BeLeCTB B Ipupoge. Yuurtpipaa 9To, 
MBI IIPeANPHHANH CHeUMaJIbHbIe UCCeAOBaHuA NO H3y4eHHIo as0TPUKcHpywomel 
-AKTHBHOCTH OTJeJIbHbIX (POPM AKTHHOMUIETOB, Pe3yMbTATbI KOTOPbIX MH IIpH- 
| BOJATCA HIKE. 

Haim mpeyBaputTembuble HccueqOBaHHA MpoBosusucb c 55 wTraMMaMu ak- 
THHOMULUCTOB, He OOpasylolulMxX aHTHOMOTHYeCKUX BemlecTB. OHH OblmH Nomy- 
/YeHbI HaMH 43 JaOopatopuu H. A. Kpacuapnukosa. Kyabtypa ux Benacb Ha 
6esa30THOH cpese ua az0TOOaKTepa (mMogudpuKauua M. Meyoposa) B Teue- 
| Hue 30 qHel mpu Temnepatype 28—30°. [locne storo npousBoyusocb ompese- 
| genve OO1lero a30Ta Kak B CTEPHJIbHOH cpejfe, TAK HU B Cpese, 3acefHHOM AKTUHO- 
| MuleTaMu (MCHOMb30BaN0Ccb 25 MI cpefbl Ip OObeme KONO 100 Mu). Sapamkenne 
| MpousBoyusoch 2 MJ CYCIeH3HM BOSLYWIHOTO MHLeIHA AKTHHOMHUETOB Hesesb- 
| Horo Bospacta. PocT MHOrHX HCIbITHIBABLUUXCA COpM Ha Oesas0THOH cpe- 
| Je Obl JOBONbHO 3HAUHTeIbHBIM, MO9TOMY cyOcTpaTbI H3-NO STHX KYJIbTyYp 
| Ob NOBeprHyTb! aHamusy Ha COfepxanve B HUX OOMero a30Ta 10 MUKpOMe- 
tony Kpnenbfana (Hevcnomb30BaHHbl caxap ompefedsasca mo Beprpany). Pe- 
| 3YIbTaTbI STUX aHaJIH30B MpHBOsATca B Tas. |. 

Kak MOKHO BHJeTb H3 aHHbIx TaOn. 1, dbaKTHYeCKaA IIpHObWIb as0Ta BO 
BKJIOUCHHBIX B STY CBOJKY KYJIbTYpaX AKTHHOMHLETOB Oplsla OYeHb HeOObUION 
WU He Mpesbumana 0,5 mr Ha 25 MJ MIMTaTeMbHOH cpeynl. OyHako, IIpHHuMas BO 
BHUMAaHHe TOUHOCTh ONpeseseHHA a3z0Ta MO MeTOAY MUKPOKbeJbfasia, 97a Be- 
JIMUMHA MpeBOCXOANT BO3MOXHYIO OWMOKY aHaJI¥3a HM MOXeT OBITh OOpACHCHA, 
TOBUUMOMY, a30T(PHKCHpyiouleli AKTHMBHOCTbIO 9THX MHKPOOpraHH3MOB, Tak 
Kak a30T, COJlepKaBllKlica B HCXOMHOM cpefe B KOIHYeCTBE 0,21 mr na 25 ma, 
/BBIUTeH W3 OOMIero a30Ta, HaliqeHHOrO B KOHUe onpbita. B cBa3M c TeM, 4TO 
Ip u3yYeHHH OcMaOeHHbIX KyJIbTYP asoTOOaKTepa y Hac B AaOopaTopHH Obl- 
NO OOHapy2KeHO, 4TO HeOOIbUIMe KOIMYeCTBA [pOAAKEBOTO ABTONU3ATA OKASHI- 
BaloT aKTHBUpyroulee BOSelicTBHe Ha UX aA3Z0TPUKCalMIO, BTOPOH ONBIT OBI 
nocrapsieH c OOaBleHuem K cpese | Ma ApoxRxeBoro aBTomusata (Ha 100 Ma 
MHUTATeMbHOK cpefb!).OcTabHble YCMOBUA KYJbTYPbI ObIH OCTABJICHbI TEMH Xe, 
CpOK KYJIbTHBUpOBaHHa Tak2Ke COOTBETCTBOBa | Mec. IIpv 9THX ycIOBHAX OMBI- 
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Ta pa3sBHTHe H3y4aBIUAXxts (bopM WMO sMy4Ue HW ObIcTpee, HO HUKaKOM MpHOplwiM 
a30Ta B cpeye He yJalocb OOHapyxXuTb. OueBHAHO, JONOHHTeIbHOe BHECeHHe 
B Cpefy C ApOMKEBbIM ABTOH3aTOM CBA3aHHOrO a30Ta (0,7 mr Ha 25 MJ cpej[bl) 
TIOJIHOCTbIO HCKJIOUHJIO BOSMOMKHOCTh YCBOCHHA a30Ta H3 aTMOC(PepEl. 

B xoye JaibHeHuwiux UcceqOBaHHH Oblia ceaHa MOMNbITKa MCHOb3OBaTb 
BJIMAHHE ApyrHX BHELIHHX (aKTOPOB, CMOCOOHbIX IOBbICHTb a30T*UKCHPYIolly!0 


aKTHBHOCTb UCCJIe€JOBaBLUUX- © 


Ta6auna 1 cA ee cor 
BbIX, JIA OMbITOB ObIIH UC- 
A30TPHKCHPYWOUlad AKTHBHOCTb OTJeJIbHBIX (opm , 
toes aKTHHOMHILETOB T1OJIb3OBaHbI KOJIObI pasHOoro 
oObeMa JIA TOTO,  UYTOObI 
u Tpu6 a @uKkcupopaHo NOMYYHTh pasJIMUHY!O TOs 
Falokosnt ma va 25 ua Ghent a ten IWMHY CNOA MHUTAaTeIbHOK 
ae : Haircaxapa >xYWJKOCTH H, CJI@IOBaTeJIbHO, 
WP arcu line ae ee PND fre 3 cpex| OTA |p cpege  PASHY!0 NOBEpXHOCTS COmpH- 
Kyab- |" eee | Kysb- |” soy | Kyab= | gee KOCHOBeCHHA XKHKOCTH C BO3- 
wil gs BLN oe JLYXOM, JOCTaBJIAIOULUM a3oT- 
(PHKCHpYyIolluM MUKpoopra- 
1 | 74,0) ¢9 9 | 9.27 | 9 97 | 3,6 | 365 HH3MaM KaK MOseKYJApHbI 
ao ve : Sul KHCJOpOq, Tak MH MOvIeKy- 
; 57,5 | 14575] 9’44 | 0.48 | 7’g | 6,60  mnsapHpritasor.OquaKopesymb- 
3 85,0 92.25 0,47 0.20 2:0 2.15 TaTbl aHaJIH30B MOKa3aJu, 
99,5 PUL Os ay 2 2,3 , YTO TOMMHHA CJIOM KUKOCTU 
Peles, [150 ne 0,48 | 472 | 7,45  OKaSbIBaeT BIMAHHe TOMBKO 
: ; : Ha pa3BHTHe AaKTHHOMHILETOB 
ot eye 145.501 Oise |G 40u) S27. en 50 . 
61,5 , 0,25 , 4,4 , HM HCHONIb30OBaHHe HMM TVii0- 
ae pigs ee _ BaeTCH Ha MpOyKTHBHOCTU 
: 92'5 | 80,0 | 9’57 | 0,26 | 5’9 | 3,30  ycBoenua armocdepxoro aso- 
8 94.5 100.25 0,22 0.2% | 23 | 935 Ta. [ake HallpoTuB,B KoOax 
106,0 7 eseo 2,4 Cc OOJIDIIHM JHaMeTpoM JHa Hu, 
? mee 99,5 ater 0,25 5 4 2,45 cTaJlO ObITb, MEHbIUeH TOM - 
: k ; HOH CJIOA MKUAKOCTH HabuIO- 
10 | 92:5) 48.95) 9:38 | 9,29 | 73 | 5 95 
45,4 t 0,20 , 4,4 , Jlaulacb MeHee IIpOsyKTHBHAaA 
14 oe: 115,0 ae 0,45 ae 4,25 uxkcayua asora. Jina xyap- 
12 | 86’0 0°16 Ws Typ Actin. globosus 6pm 
36° | 86,0 01g | 947 | o’4 | 2,00 noyyeH, HampHMep, cyie- 
13 69,5 65,5 | 9:22 | 9 47 Syl 2.50 AYU pe3yIbTaT: pu 
a 61,5 REPO EHS? ae t qMametpe Ha 12,3 cm mpo- 
ee 83,0 Oe 0,25 a 3,05  YKTHBHOCTb (buKcaluH a30- 
: : : Ta oTBeyana 0,30 mr Ha lr 
15 154,5 140.5 0,24 0.20 2A 2.20 2 
66,5 ; Oe , 1,2 : MCHOJIb3O0BaHHOH TVJIIOKO3bI, 


IIpH Mamerpe jjHa 9 cM, co- 


oTBeTCTBeHHO, 0,40 mr, mpH quamerpe 7,3 cm 1,05 mr u Ip vametpe 6 cm 
4,15 mr. Ha ocnope sTHx WaHHbix CIEYeT CUHTATb, UTO MOBBHIIeHHe OKHCIH- 
TeIbHBIX YCJIOBHH B cpefe cBepx HeKOTOpoOli HOPMbI TOPMO3HT mpomecc 
@uKcalMu a30Ta y akTMHOMULeTOB. AnanoruuHple pesyJbTaTbl Obl NOWyIeHbI 
H pH KYJIbTHBMPOBaHHH AKTHHOMHLETOB CO B3OaJITHIBAHHeM MUTATebHOL KU - 
KOCTH, TaK2KE CMOCOOcTBYIOMIel MOBbILICHHIO OKMCHTeIbHBIX yCIOBHH B cpe- 
ne (cm. Ta6a. 2). 


7lanuplli onbir craBuica B KoOmGax OpsenMeliepa o6pemom Ha 250 ma. 


B kaxklyio Kom6y qoOaBnsanocb no 50 Ma nuTatembHoti cpeqnl. Hecmotpa Ha oT- 


HOCHTCIbHO HeEOOMbUIOH OObEM NHTaTeMbHOM cpeqbI U B3GANTHIBAHUe 2KHKOCTH, 
oOecleyvBaBiuee XOpommMit MpuTOK MOJIEKYIAPHOTO KHCNOpoga, moTpe6menue 


THOKOSbI ObWIO BCIOY BECbMa He3HAYHTeENbHBIM. OuesuHO, H B 9TOM cayyae | 
MaJIbId POCT aKTHHOMHUeETOB ompelenasca B MepBylo ovepeyb Maslow focryn- 


HOCTbIO JIA HUX MOJICEKYJIAPHOrO a30Ta. 


Tloppimenuaa CTCNe€Hb adpalu UW MO WaHHbIM STOFO ONbITA OKa3alacb TOP- 
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. Ta6Onuna 2 


TIpolyKTHBHOCTh HcNOb30BAHHA TOKO3bI (bHKcauHH asoTa aTMOchepbl HeKOTOpEIMH 
AKTHHOMHNCTAMH IPH BbipallHBaHHH B HEMOABHXKHOH KysbType H CO B3OaITHIBaHHeM 
NHTATeJIbHOH 2KHAKOCTH 
a a 
Mcnomp30panue raioKo3bl B Mr * TIponyKtTuBHocts dbukcaunn asota 
\ saTrmMoctepbi B Mr Ha 1 r rawKO3bI 
ee eee ee ee ee 
Fe a re ee 
B Henow BH KHOH BO B30aJITbIBaeMOl B HeMOMBHOKHO! 
Ears BO B3G6aJITbIBaeMolt 
ae KyJIbType KyJIbT ype KyJIbType KyAbType 


B OTA. B OTZ. B OTA. B OTA. 
Kyaprype | B CPEAHEM) xynytype | B CPEAHEM] xyazrype | B CpemHem Ryerss B cpeqnem 


. ? ae 65,7 Ae 73,5 79 8,10 a 3,,6 
teen ce manors) Rte cates |) thiboalgeg-as ste es lags 
: i 53,0 in @1.5 88 8,50 53 7,4 

ies a2 pais [also meee etOeos laze 5,0 
eee | 22:0 eee ees a 0 ae. 3,8 


| MO3SLIHM (baKTOPOM, TIOHWKAIOWIHM IIPOAYKTHBHOCTbh yCBOeHHA aTMOCc(epHOrO 
- a30Ta aKTHHOMHIeTaMH. 

Bee BbIllenepeyHCJIeHHble OMBbITbI WOKa3sasIH, ITO B 6e3a30THOHM NHMTATeIbHOM 
 cpeye HaOsojlaeTcA 3aMeTHbIH pOcT pxAla AKTHHOMHIUETOB H HeOObUIOe HakKON- 
JIGHHe HMH a30Ta B COCTaBe HX Tela. OTO HaKOMJIeHHe OObIUHO He NpeBocxosUT 
0,5 mr na 50 Ma MMTaTebHOM Cpesbl, HO OHO JOMKHO paccMaTPHBAaTbCA Bce Ke 
_ Kak ycBoeHue u3 aTMOocdeppl. B nosb3y 9TOrO TOBOPAT HU aHHble, ceqyroulero 
 OlbITa, B KOTOPOM KYJIbTYpa AKTHHOMHICTOB BesaCb Tak, YTOObI HCKJIOYHTb 3 
 BO3JyXa BCAKHE CJefbI JIETYYHX A3ZOTHCTHIX COeHHEHHM, KOTOpHIe MOrJIH Ob! 
MOBJIHATb Ha KOHeYHbI pesyibTaT. C 9TOH WebIO UX BbIpallMBaHHe OcyMlecT- 
 BJIAJIOCb B KOHHYeECKHX KOIOaX OObeMOM Ha 150 ma. B kaxkyyto KO6y 206aB- 
— aanocb 50 Mi 6e3a30THOH NHTAaTeIbHOK cpeAbl, H KONObI CTABHIHCh B TepMeTH- 
YeCKH 3aKPbITbI 9KCHKATOp, Yepes KOTOPHIM NpolyckKascA BOsAyXx, OcBOOO%*K- 
JeHHbIM OT eTYYHX a30THCTHIX coequHeHHH. Jia CBA3HIBAHUA OKHCIOB asoTa 
ObINH UCHOMb3OBaHbI MOPOTHTeIH CO IWeJIOUHbIM pacTBOpOM TepMaHranara, 
a JIA Tormomjenua aMMHaka — HorsoTuTemH c 5% cepHOol KHCIOTHI. YBIaxK- 
HeHHe MpOMyMleHHOrO Yepe3 MOFIOTHTeEIH BO3AyXa OCyIMMeCTBAANOCh Tponye- 


Ta6Omuna 3 


@uKkcawun aTMocdepHoro a30Ta HeKOTOPBIMH NOYBeCHHBIMH aAKTHHOMHIETAMH MPH KYJIbType 
HX B aTMOCdepe, JHIMCHHOH JIeTyYHX COeMHHEHHH asoTa 


Mutencus- IipolykTuBHocTh a3z0T- 
Tlorpe61eHo T110KO3bI HOCTb TIpu6niib a3ora ukcauuu B mr Ha tr 
B MI HCTIOJIb30- B KYJIbType B Mr PJ1OKO3bI 
Ha3panua BaHHA 
TIOKO3BI 
MHI€TOB 5 
cars Kak TOK 1) GTI B “lo BLO TEUES letepenuent | ee ae B CpeqHeM 
KyJIbTy poli HeM OT HCX. KYJIbT ype KYJIbTYy pi 


Bctin, Ne 40 oe Sol) VeRO) SOC ryeeh | paleze eg Gees ot Zl 
Ayn. brobisonss | 156.9 | ge7,5 | as,z7 | 2 | oso | BR | a5 
Actin. putrificans tan 407,0 | 41,89 nme 0,195 ee 1,82 

isporus | 94,0 0,14 1,48 
“a globisporu 11370 103, 50 Pete ou 0745 0,145 1°32 1,40 
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KaHWeM e€PO Yepe3 CKJIAHKY c BOOM. 3a 9KCHKATOPOM ToMerlasicA elle OAMH 
norsoTutTenb c 0,01 4 HeSO, Ja ynaBmuBaHua amMMuaka. Uepes Bcto STy ycTa- 
HOBKY. IpOcachiBaJicd BO3,YX CO CKOpOcTbIO, OOecHeYMBaBleH ycHellHoe pa3- 
BUTHe AKTHHOMHMUETOB. ONbIT MpOBOAMcA Mp TemMepatype 20—25° B Teue- 
Hue 3,5 Mec. Pa3BHTHe€ AKTHHOMHUETOB ObluIO BeCbMa MeJJICHHBIM, BO3MO2KHO 
MOTOMY, YTO BO3AYX, MOcTYNaBLIHH B 9KCUKATOP, JIMWAJICA He TOJIbKO JIeTYYHX 
CO€AMHEHHH a30Ta, HO HM yruleKMCJIOTHI. PesybTaTbI 9TOTO ONbITa MpHBOAATCA 
BeraOm. 3: 

[IurarembHad cpefa cofepxana 0,26 mrcBa3aHHOoro a30Ta Ha 50 Mua. OTO 
KOJIMYECTBO a30T@ BbIYHTaNOCb H3 OOMlero KOMUeCTBA a30Ta, HaHJeHHOTO B 
cpege MO okOH¥aHMM ONDITa. TlosToMy B TaOJ. 3 ykKa3aHa TOJIbKO peaJibHan 
IIpHObWIb a30Ta, KOTOPyio Hejlb3d OObACHHTb HHaYe, Kak a30TPUKCUpylomleli 
AKTHBHOCTbIO HCCJICNOBaHHbIX AKTHHOMUIETOB. 

Pe3ysbTaTBI BC€X STHX OMbITOB MO3BOJIAIOT CelaTb OGOCHOBaHHbIM BbIBOL, 
4YTO HEKOTOPbIe NOYBCHHbIC AKTHHOMULUETHI JeUCTBUTeEIbHO MOTYT B HeOOJbIION 
CTCM€HH YCBaHBaTb MOJeCKYJAPHbIM a30TB Ka4YeCTBe €MHCTBEHHOFO UCTOUHHKAa 
asOTHOrO TIHTaHUA, XOTA OHM HM OCYIeCTBIIAIOT JaHHbI Mpowecc OYeHb Mej- 
JIGHHO MW, BUAMMO, C OOJIbINMMH TpyHOCTAMH. OTa OcObeHHOCTh UX MpescTaB- 
JideT CYUCCTBeCHHbIM HaydHbId HHTepec, TaK KaK OHA MO3BOJIMeT IPH3HaTb 3a 
AaHHOu rpynmow MukpoopraHH3MoB ONpeseseHHy1 pOwb UM B OOOFaMeHHu m04- 
Bbl CBASAHHbIM a30TOM 3a C¥eT YCBOCHHA MOJIEKYJIAPHOTO a30Ta aTMOcepHt. 


Mockopckad CembCKOXO3AiiCTBeHHad akajleMun Tocrynuso 
um. K. A. Tamupasepa f 16 XI 1955 
_u VacrutyT MuxpoOvonornu 
Akayemuu Hayk CCCP 
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PH3HOJIOTH A PACTEHHH 
pelea EET Ae Gree meet 


H, H. KHCEJIEB 


TiPOBOAMMOCTb MHHEPAJIbHbIX BELJECTB B CTBOJIAX 
AEPEBbEB B TOPH30HTAJIBHOM HATIPABJIEHMH 


({Tpedcmaesexo axademuxom A, JI. Kypcanoseim 6 II 1956) 


' 


Ilenbio STOTO HcCeOBAHHA ABIAOCh SKCIEPUMEHTANbHOe JOKa3aTebCTBO 
TlepeABH2KCHHA MHHEPaJIbHbIX BeLLECTB H3 ApeBeCHHbI B WYO TO cepAMeBHHHEIM 
gy4amM. B noupsy HamM4YHA MpOBOAMMOCTH cepAUeBHHHBIX Jyyeli LWIA MUHepaby 
HBIX H OpraHH¥eCKHX BellleCTB BbICKa3aH PA BeCKHX cooOpaxenul (15), 
OWHaKO SKCHEPHMEHTAJIbHOTO AOKa3saTeJIbCTBa 9TOTO He Opim0. JA WoKasaTenb- 
CTBa yKa3aHHOrO ABJICHHA Mbl IPHMeCHHJIH MeTOJ MeYeHBIX aTOMOB. MuquKaTo- 
POM CJIY2KHJI payMOakTHBHBIM u30ToM docpopa P*%, KoToppHI aBasicaA B BUTE 
pactsopa NaeHPO«s. WUcxogzusmi pacrsop umMea akTuBHocrb 15 pK ua 1 mr 
POs: : r ; ’ om 

O6beKTOM HccJIeqOBaHHA OblwIM BeTKH, Cpe3aHHbIe C JepeBbeB pa3JIMUHbIX 
nopoy. BerKu cTaBusucb B pacTBop Ha 1—3 cyTOK, HHOTJja Ha HECKOJIbKO 6osb- 
wHu cpok. Ilepeq momMemleHHeM B pacTBOp BeTKa .OKOJIbIOBbIBaIACb B JIBYX 
MecTax: B 20 4 B 25 cM OT cpe3aHHOrO KOH, OnaroflapaA YeMy Tomyyasca yua- 
CTOK BeTKH JJIHHOI BO CM, H30JHpOBaHHbIl OT yOa BepXHeH HW HMKHeM Yac- 
TH. PacrBop B 3TOT OKOJbIOBAHHBIM yuYacTOK MOF TocTyNaTb TOHbKO NO jpe- 
BecHHe. HyKHee KOJIbIIO KOpbI ObIIO CHATO, YTOOb! BOCIPeMATCTBOBATb BO3*: 
MOXHOMY IpOJBHXKeHHIO pacTBOpa NO JWyOy BBepX, NOCKONbKy B JHMTepatype 
MMeIOTCA yYKa3aHHA Ha NosHATHe P®* He TOMbKO lO ApeBecHHe, HO H NO my6y, 
XOTH H 3HaUHTebHO MeyvieHHee (°). BepxHee KOMBO sy6a ObINO CHATO, UTOODI 
W36@KaTb IPOHHKHOBeCHHA B 9KCHePpHMeHTaJbHbI -yyacroK P*? no ayOy u3 
JIMCTbeB IPH HUCXOJALIEM TOKE BellecTB. hk pant 
BcseqcTBue yKa3aHHOrO, B KOpy H30JIH- Ta6suna Le; 
poBaHHoro yuactKa P%* mor nocTynaTb Uncao ummynpcos B 1 MMH. npH mepecuete: 
| TOJbKO H3 [[peBecHHbI 10 cepAUeBHHHBIM —_Ha 100 mr cBexero Beca u ¢ MompaBKoli 


ayuamM. B oKoubIOBaHHOM yuacTKe H HapDou ue 
HWwKe ero BCe JIMCTbA OblWIH yaJeHHl, mes iS Men ae 
BBIIIe CFO JIHCTbA OblIH COXpaHeHBIl. r TEP 
PayuoakTHBHOCTb Onpesemamacb Ha ad eA a 2 ate a Mle 
H30JIMPOBaHHOM y4acTKe BeTKH, MIA eat oat, 
yero OT. Hero OTPesaJICA WHIM APHK VIN- ee ee | ion! 
HOIO B 2 CM, C_KOTOPOLO TIULATeIbHO CHH-. Tly6 nome | 397 | 2515 | 291 | 051° 


Masica wy6 m0 KaMOvIO H BHYTpPeHHAA ‘ i 
TOBepXHOcTh yOa clerkKa TOAUMMATach : | iit 
CKaJIbleeM Jit yasieHHa cryyaiHbIx OcTaTKOB ApepecuHHl. LuannApuK7pe, 
BeCHHbI TAKHM 2Ke OOpa3oM OUMILaJIcA OT OCTATKOB JIy6a MW 3aTeM M3 WHIHEApUKa. 
Hapesaiucb momockH ApeBecuunl. Tlocnequve HakMalbIBaMCcb Ha MOMOCKK' 
| gry6a, HW HOXKHHWAMH WIM CKasbleeM OTpesaJIHcb KYCOUKH OAMHAKOBOH ' TI0~ 
| maqu. Te u Apyrve NOMOCKH. B3BeLIMBaIHCh Ha TOPSHOHHbIX BecaX, NTO Tow 
3BOANIO BEMMYHHY pasMOaKTHBHOCTH MOMOCOK {[peBeCHHbI H-JlyOa BO BCeX OMblri 
Tax mepeyucantTb Ha 100 mr. PaqwoakTHBHOCTh NOmAcoK Oljpexeaacb: TOPs 
IOBbIM CYCTUMKOM ycTaHOBKH Tua B. wales 
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B HeKOTOpbIX ONbITaX MOOCKH ApeBeCcHHL! UH y6a MpexBapHTebHO ae 
WIMBaJIHCb, paCTHpaJcb, B3BeWIMBaHcb HW paWOaKTHBHOCTb onpeyeiA a 
Ha Cyxol Bec.OQHaKO OKasaslOCb, UTO PeSybTATbI IPH STOM Malo sina 
OT pe3ybTaTOB Npu pacuete Ha cBexKuH Bec. IlosTomy NoyTH ple ie e 
J{MIMCb HAMM CO CBexKHM MaTepHaJiOM. PesybTaTbl IpHBeseHbl B TAO. i 

B ta61. 1 mpuBeyeHbl pe3ybTaTbI OMbITOB Cc BeTKAMH Oepesbl. 


Ta6muua 2 
i a (ou 
Uncno umnyrpcos B 1 MHH. MpH mepecuete Ha 100 mr cBexero Beca HM C MONpaBKOH Ha 


Kawitan | Kune | Tonomb MBa 


NON? BeTOK H Darbl 


TkaHb os a 
A No 2 Ned Ne 2 fo fe 
3 IX eik ik 39 1X 27 1X 5X : 17 IX 28 IX 
Riis bs) 6) bute g. 8) | Doo Se EA OOOm moe 426 750 1392 | is | 478 
cas Pe ee | 0948 | 24178 | 8700 | 4200 925 778 702 540 


AKTHBHOCTb B 9THX BeTKaX KaK B J[peBecHHe, TaK H B Wy6e OonbUIAaA, 4TO 
ykKa3biBaeT Ha CHJIbHOe IIPOHHKHOBeHHe P32) a TaKXKe H Ha TO O6CTOATEIBCTBO, 
4TO AKTHBHOCTb KaK JIPCBeCHHbI, TaK H 

Tadanuna 3 J1y6a BO MHOTO pa3 MpeBOCXOJHT aKTHB- 

“ucno wmnyibcos B 4 MHH. npH mepecuete HOCTb (ona. Ilocnequaa KomeOanacb BO 
ua 100 mr cpexero Beca u c nonpaBKoi pBcex OMbITaX B npeyetax 20—40 um- 


na IlyJIbCOB B MHHYTY. Kak BHAHO H3 
=a EEE ‘ 32 
Cocua | En Tao. 1, P82 noctynan B 6ObIIOM 


See ee ot eet eee Kyla, 10 ycOBHAM 
NEN ecu Gee KOIMYeCcTBe B WYO, Kya, y 


TkaHb OMbITa, OH MOF IPOHHKHYTb TOJbKO 110 
Net | 2] wi | m2 CepAUeCBHHHBIM JIy4aM. 
pains (sas ia sa B ta61. 2 mpupeqenst pesyabraTat 
ONbITOB C BeTKaMH KalllTaHa, KJleHa, 
ipepecuna .} 4362 | sot | 1036 | 432 TONOJIA, HBbI. 
Jly6. . . «| 3838 | 7907 | 1334 | 1530 Bce OmbiTb! MOKa3bIBaloT, TO aK- 


THBHOCTb JyOa 3HaYHTeNbHO OOMbIe aK- 
TuBHOcTH oHa. Psy Apyrax woxo6uEIx OnbITOB Wal aHaslOrHuHbIi = pe- 
S3YJIbTAT. 

Jlanee 6b MpoBexenb! OntTH c XBOHHEIMH nepespamu. W3 nux Brau. 3 
TIPHBCACHBI P€3YMbTAaTb! AMUb JA ABYX BeETOK COCHBI H ABYyX BeTOK eH, Npo- 
CTOABLIHX B pacTBOope 4—6 
CoE TaOnuna 4 


Hasan Depasom, pa ites Uvcao umnybcon B 4 MH. mpH mepecuete Ha 4100 mr 
C XBOHHBIMM JaJIH TaKOH 2Ke cBexKero BeCa H C NONpaBKoli Ha dou 


PESyAbTAaT, Kak MC SIMCTBOH- 2 a ste 
HbIMH. 


IIpu paccmarpuBannn no0- 
JIYYCHHDIX Pe3yIbTaTOB 06- 
pallaeT Ha ceOf BHHMaHHe 271X | 271X | 29 1x 


TO, UTO B OObIMHHCTBE OMBI- te tae 
TOB payMOaKTHBHOCTh wy6a 


Tononb| Kaen Hsa 


TKaHb 


Oovlbue paqwoakTusHoctu Berku c muctrpamu Jpepecuna 700) | 478%) 1478 
UpeBecuHbl. Oror :akT cBu- B BepxneH yactu | J1y6 925 | 1063 | 540 
ACTEIBCTBYET O TOM, 4¥TO B_ BetKu 6e3 ancrses| Jpesecuna 340 | 235 28 
KleTKax smyOa mpoucxogut i Jly6 998 | 250] 93 


HakalliuBanve P*, Jina npo- 

BePKH STOFO MbI MOCTaBHJIH GONbIOe YucMO OMbITOR. Tak Kak ONBbITbI Npou3- 
BOJHJIMCb 3HMMOH, TO pabora Bemacb MPCHMYINCCTBEHHO C BETKaMH COCHBI H eqH, 
HO B HEKOTOpbIX CJIy¥aAX HM C BeTKaMH TOnONA. 
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Eme panbue HaMH ObI0 ycTaHOBNeHO, 4YTO BeTKH, JwenHbIe THCTbEB, 
BCACbIBaIOT PacTBOPbI claOee, YEM BETKH C JIHCTbAMH, HO BCe Ke palHOaKTHB- 
HbIM H3OTON B HHX erkO OOHapyKuBaeTcA (cM. Tau. 4). 

Jlna BHISCHEHHA yCOBHIi, IPH KOTOPbIX MPpOHCXOMHT HaKalMBaHHe BeULeCTB 
3 myOe, BeTKH BbIJepXKHBaIHCb B pacTBOpax pa3Hoe Bpems. Oxa3a0cb, YTO 
IpH BbIepKHBaHHH B pacTBope B Mpesenax 20—40 yac. aKTHBHOCTb J\peBecH- 
dbl Obiia OOuIbuIe AKTHBHOCTH Jy6a, a pH Oosee AWHTeEMbHOM BbI)\ep2KHBaHHH 
AKTHBHOCTb JlyOa CTaHOBHaCcb OOJbUIe AKTHBHOCTH J[peBeCHHbI (cM. Ta6u. 5). 


Tita Onn nave 


Yucno umnysbceos B 1 MHH. mpH mepecuete na 100 mr cBexkero Beca H C NonpaBKoH Ha dou 


Cocua Exp Tonoab 
MpoxomKur. MpOMOKHT. NpOMOMKHT. 
onbita ApepecuHa a1y6 onbita UpepecHHa ay6 Onbita pepecuHa ny6 
(aac.) (4ac.) (aac.) 
20 2624 4434 20 4012 362 20 340 168 . 
45 2265 2606 46 3230 6370 45 262 283 
50 3758 4825 70 4775 8884 70 4276 1326 


90 2212 6230 90 8453 16466 90 1218 1745 


Hakomuenue BelllecTB, B JaHHOM clyyae P%", MoxKeT MPOHCXOJHTb B XKHBbIX 
(leTKaX, @ H€ B MepTBbIX. Tak Kak B JryOe 2KHBbIX KJI€TOK (Ha eQHHHLy Beca) 
{HAUHTeIbHO OOMbUIe, YeEM B ApeBeCHHe, TO H HaKOMJIeHHE BeLIeCTB MIpOHCXOAHT 
IMeHHO B HeM. B wHTepaType HMeloTca JaHHbre (7,°), uro B my6e cOsepxKHTCA 
sObI OOMbUIe, YEM B peBecHHe. Halu OMBITHI STO, OUEBHAHO, NOATBEpKAaloT. 

Vrak, Ha OCHOBaHHH H3JIOXKeHHOTO TIpHXOQHM K CJleQYIOWHM BbIBO]aM: 

1. MunepambHble BelecTBa JIeErKO MepeMelllaloTCAH B CTBOJIaX JepeBbeB H3 
[peBeCHHbI B y6 B FOPH3OHTAJIbHOM HallpaBJeHHH (BeEpOATHO, TO cepALeBHH- 
dbIM JIyYdaM). 

2. BeulecTBa He TOKO NOCTyMaloT H3 ApeBecHHbI B JIyO, HO H HakallHBa- 
OTCA B MOCeHeEM B 3HAYHTeJIbHbIX KOJIHMUCCTBAX. 

3. Y BeTOK, JIHUICHHbIX JIMCTbeB, IIPOBOJHMOCTb J{peBECHHbl MeHbIle, YeM 
y BeTOK C JIHCTbAMH. 


MockosckHit Tlocrynuso 
wIeCOTeXHHYeECKHH HHCTHTYT 6 II 1956 


LIHTHPOBAHHAA JIMTEPATYPA 


14. T. Bopoguna, Kype asaromun pacrennf, 1910, crp. 211. * ®. H. Kpa 
meHHHHHKO e JleKIHH eo aot pactenuit, 1937, erp. 375. *® Ha be riandt, 
Physiologische Pflanzenanatomie, 1909, S. 605. 4B. ®. PasgzopceKkHit, AnaTomua 
DacreHHi, 1949, crp. 278. 5B. FT. Amexkcauapos, Anatomua pactenuh, 1954, 
snp. 240. * B. B. PayuucKkud, Yen. copp. Ouon.,31,3 (1951). 7M. Bisgen, Bau 
‘ind Leben unserer Waldbaume, 1927,S.317. ® H. H. Hak uTHH, XHMHA ApeBecHHhl, 
isn. AH CCCP, 1951, crp. 38, 347, 380. 
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Tloxraagn AKkayeMunm Hayk CccP 
1956. Tom 108, Ne 2 


@H3HOJIOTHA PACTEHHA 


Axanemuxk H. B. WMILHH u B. A. NOWLYBHAA-APHOJIbIN. ‘t 


K BHOJOrUH IBETEHHA MHOTOJIETHEM NWEHMIULbI 


Hactoamaa paOora ABIAeTCA OHHM M3 SBeHbEB B WeMH paOoT MO MHOrO~ 
jleTHeH mimeHuue, MpoBpoqumMoH MHcTUTyTOM 3epHOBOrO XO3HAMCTBAa UM Jla6opato- 
pueit orjqamennolt ruOpuyusamuuu [napnoro Ooranuyeckoro caga AH CCCP. 
Matepvanom yma 9TOok padoTsr NociyKua  MHOFOJeTHAA  MMennUe 
Nove, (2) 

Kak oKa3anu Halim uccmeqoBaHus, 9Ta (opMa uMeeT 56 xpoMOcoM, cxOJ- 
HbIX I10 CTPOCHHIO C TaKOBbIMH ee pOlMTeeH OMHOMeTHEH MATKOM NWeHHUBI A 
nbipea cusoro (Agropyrum glaucum (Desf.) Roem et Sch.). Kak “ y mocaeq- 
HUX, 3]\ecb HMeeTCA pA Comee WIM MeHee JJIMHHbIX PaBHONMeYxX WM HepaBHO- 
TleyHX XPOMOCOM, IIpHyeM Be Napbl HepaBHONJIeYHX XPOMOCOM MMeIOT KpyHi- 
HbIe WpHaTKw Ha KOPOTKHX Muieuax. Hecmorps Ha TO, 4TO AIA UccIe_OBAHNA 
XPOMOCOM MHOroJleTHel NWeHHUb! NPHMeHAJICH MeTOA, yYKOpOYeHHA XpOMOCOM 
IPH MOMOMLM -OXaKACHHA, KOTOPHI MOSBOUIA MOJYIHTb XOpoOwiMe NacTHHKH, 
HaM BCe Ke He yasOcb NOMHOCTbIO pasOoOpaTbcs B-MOp@OJIOrHu XPOMOCOM. 3TO- 
ro rHOpuga. Jlaxe B CaMbIX JIYYWHX MlacTHHKax MCCeQOBaBIIMXCA HaMH pac- 
TeHHH MHOPOeTHeH MWICHHIbI XPOMOCOMBI pacllOvlarasiMcb He HaCTOJIbKO XO 
pOlmo, 4YTOObI AIA BCeX HIM XOTA Obl AA OOMbUIeH YaACTH HX MOXHO OploO TOUHO 
ycTaHOBHTb (OpMy HM HalTH Tapbl. - ak 

Ilpu w3yseHu pasBUTHA MbWIbUbI. H 3apOMbIeBOrO MelIKa y MHOTOseTHeH 
IMCHHIbI YCTaHOBJIeHO, YTO HapxAy C HOPMAJIbHBIM TeYeHHeM MeHO3HCa y. TeX 
Ke (OPM HaGsmOMaeTCA HU HEHOPMAJIbHOE eFO TEYeHHE, CJIeEACTBHEM Yero ABJIAeTCA 
YaCTHUHAA JereHepalluA MbIVIbIUbI H 3apOMbIWICBbIX MELIKOB: i 

HapyuieHua HOpMasIbHOrO TeveHHA MeHO3Hca y MHoroseTHeH MIMeHHIIbl, 
Kak HW y ApyruX OTaeHHEIX THOPHAOB, BbIPaKaloTcA B HelpaBHbHOM UH He> 
OJ[HOBPCMeHHOM pacXOKJeHHH XpOMOCOM K TlOJOCaM, B BO3HHKHOBeHHH J0- 
OaBOUWHbIX MMKpOHYyKsJleycoB H Nowa. Kak noKa3amM uccieqOBaHHA, MHO- 
romeTHAd miuenuya Ne 2 mpeyctaBineT Oombmoe pasHooOpasHe NO xapakTepy 
TeueHHA MeHO3Hca, Sylecb HMeIOTCH PaCTeHHA Cc OUCHb CHJbHO, cpeqHe u cabo 
HapylIeHHbIM TeyeHHeM MeHo3sHca. B 3aBHCHMOCTH OT CTeNeHH HapylleHua 
HOPM@JIbHOrO TeYeHHA MeHOsHca pas/JIMYHbIe pacTeHHA MHOTOMeTHEH NWCHHUH 
No 2 oTmuuatoTca OObIUeH HIM MeHbIUIeH CTEPHJIBHOCTHIO IIbIIbUbI HW 3apO]br 
IN€BOTO MellKa. ee: ae 

Y muoroserHeh nuennupt Ne 2 o6HapyxKeHbl pacTeHHA C TIbIWIbUOH Mopdo- 
JOrHyecKH Ooylee HIM MeHee HeOHOpomHOH. Hapsany c xopomio BpmomHeHHOn 
TPeXbAeCpHOH MbWIbUOH 3ecb BCTpeyaeTcH HeOpasBHTaA OHO- HU JBysAyep: 
Has, a TakxKe IycTad, CMOpmeHHad BCescTBHe JereHepallHu UbiIbia, MpH- 
4ueM BeCbMa pa3HOOOpa3sHad NO pasMepaM: HapsAy c KpyMHOH 3yecb uMeeTcs 
KapJIMKOBad MW NpOMeKyTOUHaA MbiIbia. Y MHOFOMeTHEH MMeHHUbI, KaK HU jy 
Apyrux 31aKoOB, 3pelad MbIWIbUa COepXKUT y3kue, JWHHHbIe CHepMHH UM paHe 
WereHepupyronlee BereTaTHBHOe APO, IpHYeM MO CTPOeHHIO CBOeMY OHa GOODIE 
CXOfHa C MIBIIbYOH OAHOMeTHeEH, MATKOM NWeHHUbI, YeM MbIped (cM. puc. 1) 
Kak 4 y NocwequeH, MblWibla MHOTONeTHeH MWeHHUbI HMeeT OKpyrulyWo, a Ht 
OBaJIbHy!I0, KaK y Tibipes, Popmy. 
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PKU3SHECMOCOOHOCTh MbIVIbIbI MHOroweTHeH NWeHHILbI Kpaiine Hel pOOuKH- 
feuIbHa: IIpH yCNOBHH XpaHeHHA ee B MpOOMpKax Cc KOPKOBOH NpoOKoH MmpH 
<OMHATHOHM TeMIlepaType H BlaKHOCTH OHA COXpaHAeTcaA He Oouee 4 yac. Boi 
ACHCHHE BOMpoca O %XH3HeECMOCOOHOCTH HM JIy4uIeM cmocoOe XpaHeHHA NbIVIbUbI 
Y MHOPOJI€THeH MMeCHHIbI MpOM3BOAMOCb HaMH Tp MOMOLMLM mpopaluBanHa 
IbIJIbIbI Ha PbiIbax, TaK 
KaK MOCTaBJICHHbIe HaMH 
SIbITLI C MpopalluBaHHeM 
bIJIbILbI MHOrovleTHeli 
MIMeHHIbI (KaK, BIpoueM, 
M OJHOJIeTHeH) Ha HcKyc- 
CTBEHHOM cpeye OKOHUH- 
mMcb Heyjauel. B To 
BpeMA Kak IIblJIbiLa IbIpea 


ee a Tepes Puc.1. Spenat TpexbagepHadTnbWibla y OLHONeTHeH MsATKOH 
1 wac noce moceBa, xo- MmeHHub (a), Y MHoroseTHeli nmeHHub (6) H biped Agropy- 
polo Mpopactasma Ha uc- rum glaucum (6) 
IKYCCTBEHHOH cpeje,  co- - 
cToamel u3 1% arap-arapa + 30—40% caxapa, MUbllblla kak MHOFOJIeTHeH, 
Tak M OfHOseTHelt HMeHHL, He Mpopactaa HM Ha 9TOL, HH Ha Kakoli-1M60 
YIpyrov cpeye. . 

) Sapoypmuespii Mewiok y MHOTOseTHe MMWeHHUbI, KaK HW y YHcTHIX BHAOB 
MUICHHIbI H MbIped, OOpasyeTca H3 HUXKHEH KJIETKM TeTpaybi Makpoclop H AB- 
JIACTCH THMMYHBIM Ja cemelicrBa 31akoB (cM. puc. 2). IIpH cBoemM BOSHHKHO- 
CHHH 3apOJbIWeBblit MEWIOK MHOFOseTHEli MMeHHUbI, Kak HU APyrHX 31aKOB, 


Puc. 2. 3penbii . 3apoypmuenbiit MelIOK y OMHOeTHEH MATKOH MMeHHIbI 
(a), y MHoromeTHeH menu! (6) H nbIpes A. glaucurn (@) 


) ABJIACTCA 8-slepHbIM, C TpeMA OMHOAJePHLIMH KeTKaMM aHTHIOL. Ho BCKOpe, 
4no mepe janbueiimero pasBuTHA SaposEIeBorO MellIKa, WHCO AXep B Ker 
KaX aHTMUNO, YyBeHUHBaeTCA, B pesysIbTaTe wero o6pa3yeTca MHOFOKJeTOU- 
Hpi AHTHNOMAMbHBI. KOMMVIeKC, IPpHUeM KeTKM W Af[pa aHTHNO YBeAMYMBAIOT- 
ca B pasmepax. Ilo cBouM (pope H BeJHYHHe SapOABIIEBbIM MelIOK MHOFOJIeT- 
“| weit TIMeHMIbI 3aHHMaeT MIpOMexKyTOUHOe NoomKenve MEATY OMHOMeTHEM MINE 
HULeH eM. 
is cemenns XapakTepa OMbIJIeHHA MHOFOeTHAA MMNCHHWa ABUIACTCA Kak 
| caMmoonimsiollelica, Tak M MepeKPeCTHOONBWIAeMOH, IpHveM OHH PacTeHHAa 
|yaror Oven BbICOKMM MpOeHT SaBASbIBAHUA SCPHOBOK, APYTHe CPeqHHH, TPe- 
Thu HU3KUI, YETBePTbIe BOBCe He. 3ABASbIBAIOT SCPHOBOK MPH COMOOMBIVICHHH. 
353 


TeMMbI ONJOJOTBOPEHHA PasBHTHA 3apogbUa HM SHAOcMepMa y MHoOroveT 
Hel MU€HHUbl NPM OMHAKOBbIX BHELIHHX YCOBAAX CXOMHBI C TAKOBBIMH y Of 
HOJIeTHEH MATKOH NWeHHIbl H MpOTeKaroT HECKOJIbKO OpicTpee, 4eM y TIbIpes. 

Ilo xapakTepy pasBHTHA M CTPOeHHA 3€PHOBKH, 3apOfbillla MH SHJoctepMé 
MHOFOJICTHAA MWeHHa Ooee cXOJHa C MATKOH TIWeHHWeH, 4YeM C NpIpeem 
Y o6eHx NWweHHy (cM. pHc. 3) yYepe3s OHH eHb MOce ONbIWIeHHA Obl0 O6Hapy 
2KeHO TlepBoe JeleHHe AHUeKJeTKH, yepes 10—15 Hei — nayano ,uddepen 
WHalHH 3apofpiliia, yepes 20—25 Hel — o6pasoBanne BNOHE Aupdepex 
WHMpoBaHHoro saposbiua. Y biped MepBoe Aenenve AWeKMeTKH ObIO O6HA: 
py2keHo yepes 3 HA TMocse ONbIWIeHHA, Hayao AupdepenWuaunHH 3apoybiua — 
yepe3 15—20 queli, o6pa3oBaHHe BnOHe uchep eHuH poBaHHoro 3apo_bllua — 
yepe3 30 AHeH. SepHoBKa H 3apoOjbIL MHOFOJI€THEH TLJCHHUbI TO CBOHM ope 
HW BeMYHHeE NpHO/IMKaloTcA K TaKOBbIM MATKOM MWeHHUbI. SapOAbllll WH 3epHOB- 
Ka y IbIped 3HaYHTeIbHO MEHbINHX PasMepoB, 4eM y OOeHX NWIeHHL, Kpome 
TOrO, 3€PHOBKH Tibiped Oosee y3kHe H YyJJIHHeHHBIe. 


Puc. 3. 3penpii sapogbim y ofHoneTHeli MarKoli mMMeHHUBI (a), Y MuHoro- 

JleTHe MWeHHIbI (6) 4 nEIpea A. glaucum (@). Y pcex 3apObllueH XOpomio 

BbIPaxKcHbI NOWeKa, KONeONTHe, KOPelOK C YeXHKOM, KOJIeOpH3a, 31MOMacT 
H ULHTOK 


Hirak, 10 pay sMOpvonoruyuecKHX NpH3HaKOB ONMCHIBAaeMad Hamu MHOTO- | 
JeTHAR Tenuta Ne 2 o6Hapyxusa Oombuiee CxOACTBO c MATKOL NMWeHHyen, | 
4eM C TIbIPCeM, YTO BIOJHE NOHATHO, TaK Kak OTOOP NepcheKTHBHEIX POpM Me. 
HMYHO-NbipeHHOrO THOpHa TMpOuSBOATCA ceeKIMOHepaMH B cTopoHy 6ouee: 
KYJIbBTYPHOFO, NWIeHHYHOTO THA. 

Y MuHorojeTHel NMeHHIBI, Hapsyy c Hapywiennem IIpaBHJIbHOCTH TeyYeHHA 
MeHOSHca Ip OOpasoBaHHH MIbIbUBI H 3aposEIMeBoro MellKa, 4YTO NpHBOYHT ' 
K YaCTHYHON JereHepalHv UX, a CeMOBATeMbHO, K YacTHUHO! noTepe (bepTwb- : 
HOCTH, HaOJloqalocb HaMH HHOra oTcyTcTBHe ONJIONOTBOpeHHA, 3amMeyeHHoe | 
PasBUTHe HW ereHepallyA SapOfpla, a TakKe SHOCHepMa Ha pasHbix (pasax | 
PasBHTHA, OOYCNOBNeHHbIe THOPHAHBIM ee MpowcxoxKeHHeM. 

Hecmotps Ha To, uTO y MHoronerHelt MMeHHIDI oOHapyxKeHa yacTuunas | 
CTEPHJIbHOCTb, BCe KE [IA TaKOrO OTJaeHHOrO rHOpuya, KAaKHM OHA ABIAeT-. 
CA, PEPTHIbHOCTh H KOHCTAHTHOCTh ee BeCbMa 3HauuTenbHL. B pe3ysbrate } 
THATEMbHOTO OTOOPa NO psy XO3HHCTBeHHBIX NPH3HAaKOB, B TOM uncHe NOW 
ypoxkahunocrn, H. B. Luuunpm u YT. 7. JlanueHko Buieneno 6onbu0e KomH- | 
354 


@CTBO BbICOKO (ePTHJIbHBIX H BbICOKO CaMOOIIbIIAIOULMXCA pacTeHHH, a TakxKe 
Al HOBbIX MepCNeKTHBHbIX (POPM MHOrOJeTHeEH MWeHHUbI. ITO yKa3blBaeT Ha 
O, UTO y2xKe cel¥ac HMeIOTCA Bce JaHHble IA MOMyYeHHA B ONMKaliwee BpeMA 
we Ooee KOHCTAHTHBIX H elle Ooee BHICOKOPePTHJbHbIX (OPM MHOrOVeTHeH 
‘WIeHHILEI, 4yeM Te, KOTOpbI€ HMeIOTCA B HaCTOAUee BpeMA. 


_ Tvapubii Oorannueckuit cay # Tlocrynuio0 
| AkajlemHu Hayk CCCP {17 Il 1956 


IHMTHPOBAHHAA JIMTEPATYPA 


1H. B. Uuuun, Omanennaa raOpuazusanua, M., 1954. 
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300JIOLH 


E. Jj. JOFAYEB 


BOSHHKHOBEHHE MAJIbIX AMEBOLLHTOB (KJIETOK-LITAMMOB) 
Y TYPBEJIJIAPHH SOROCELIS GUTTATA 
B 3KCMNEPHMEHTAJIBHbIX YCJIOBHAX 


(IIpedcmasaeno axademuxom K. H. Ckpabunoim 30 XI 1955) 


Maupie aMeOouuTbl COeAMHUTeIbHOM TKAaHH (lapeHXMMbI) PeCHHYHDIX yep- 
3eH (Turbellaria)pnepspie OpiiH onucaHbl B 1894 r.Kennepom (1) noq Ha3sBaHvem 
<JIETOK-IITAMMOB HJIM pOMOHaYaJIbHBIX’ KeTOK (Stammzellen). Ilo ero qauHpm, 
TH KJICETKH JeNATCA KapWMOKHHeETHYeCKHM CIIOCO6OM HM MOryT MpeBpamlaTEca 
3 OTPOCTYATHIE COCAHHUTEIBHOTKaHHbIe KJIETKH, MYCKYJIbHbI€ BOMOKHA H HIpaTb 
JOJIBINYIO POJIb y: NPeCHOBOAHBIX TypOeMIApHH pu GSecMoOIOM pa3sMHOxKeHuH. 
Keep yKa3bIBaJl, UTO KJICTKH-INTAaMMbI COXpaHAIOT Y BS3pOCsbIX YepBeli 
IMOPHOHAJIbHBIN XapaktTep. 

Tlo3quee Opim0 ycTaHoBseHo (7°), 4TO pH ABMeCHHAX pereHepallMu y TYyp- 
JeIApHH KJICTKH-IUTaMMbI CIOCOOHEI JaBaTb HavasIO BCeM BHJjaM TKaHeli, a 
rakoKe H NOJOBbIM KJIeTKaM (’). MysHHcKHuH (°) cuHTaeT HX OMHHIOTeCHTHBIMH 
WJIEMCHTAMH, OOaalOllMMH CHOCOOHOCTHIO K AuddepeHUHpOBKe B CaMBIX pa3- 
MMUHbIX Hallpapmenuax. Ilo qanupm VW. II. 3a6ycopa (*), KweTKH-LUTaMMBI y 
rypOeIApHi Ip pa3qpaxeHHuAX COeAHHHTeJIbHOH TKaHH MpeBpallawrcsa B 
SBOOOTHbIE OyK aoe ZJICMeCHTbI, BbINOJIHAIOWHe 3allHTHyIO H YacTHYHO 
9KCKpeTOPHy!0 (YHKUHIO. ~ 
Jlerom 1955 r. na BalikanbckoH HMHOMOrHMYecKOH cranuuH AH CCCP* namu 
SbIIH IIpOBeeCHbI SKCIIEPHMCHTHI C aCeMITHYeCKHM BOCIIaJeHHeM y pactipoctpa- 
qeHHOLi B Baiikane u ucroke Aurappl TypOenuapuu Sorocelis guttata. 

Jina ompirop oTOupasiuch HavOouee ‘KpynHble 9K3eMIVIApbl YepBeli. PKu- 
30THbIe. COJepKasIMcb B HeOOJIbINHX aKBapHyMaxX IIpH TeMMepaType, COOTBeT- 
<TBY1OUleH TaKOBOH B Balikasie. 

BocnameHue BbI3bIBaOcb Mo MeTroguKe MeunuKkosa (1°), TOJbKO BMeCTO 
1OpoluKa KapMuHa B Teo TypOenuApHlt BBOJMMacb 1 Kalla TycTO HaTepToH 
rym. )Kuporupie (buKcHpoBasuch Yepes 1, 2, 3, 6, 12, 24 yaca, 2, 3, 5, 7, 10, 
12, 15,20 u 25 cyrox nocne BBeseHHA TyUIH B cMecH 3% pacTBOpa ABYXpOMo- 
30KHCOrO Kalua, POpMasMHa H yKcycHOH KucuOTHI. [lapapHHoBbie HM LWel- 
IOVMHOBbIC Cpe3bI Moce yasleHHA WeIOMAMHAa OKpallMBaJIMcCb TeMaTOKCH- 
quHom Kapawun u 903HHOM, 903HH-a3ypoM u 110 cnocoby Pénprena c onoN- 
{HTeJIbHOM OKpacKOH CBeTJIbIM 3eJICHBIM. ; 

Manpie ameOouutst (KJIeTKH-lITaMMbI) y TypOernaspuu Sorocelis guttata 
IMCIOT OKPYIVIy!O WIM HeMpaBMJIbHO-OKpyruiyio PopMy Teva, MJIOTHOe, HHTCH- 
‘MBHO OKpallleHHoe [po H yMepeHHO Oas0duJIbHy!0 WATONNAasMy (puch I; Or 
Pa3mMepbl UX 4 p. 

B HeOonbiuiom uHcse Mable AMeOOILMTHI BCTpedaloTcA BO BCeX MeCTAaX TeJla 
3 COeNMHMTeNbHOl TKAaHH 2TOH TypOeNMApHM, pactomaraicb OObIHO MexKly 
YTpocTuaTHIMH KJeTKaMH. Bospuiee YHCMO HX, Kak MpaBHsO, MOKAIM3yeTCA 


* ABTOp BbIpankaeT OlaroqapHOCcTb AMpeKUHH BalikatbcKo MMHOJOrHYeCcKOH CTaHILMH 
AH CCCP 3a mpefoctapjeHHe HeOOXOHMEIX YCNOBHH Aid MpoBeAcCHHA HacTosILleH paoorpi. 


{3 DAH, rv. 108, Ne 2 357 


OKOJIO KHIeYHHKa HW ero pasBeTBeHHH. MectaMH aMeOolHTbI NpOHMKaloT 4e- 
pes CTeHKY KHWeUHHKAa M 3aleraioT MeX%KAY OCHOBAHHAMM SIIMTeMHAJIbHBIX KJIe-* 
TOK. : 

Yepes 5 cyTOK Mocse BBeAeHHA TY KOJIMYeCTBO MaJIbIX AMCOOWMTOB 3a- 
MeTHO YBe/IMUHBaeTCA KaK Ha MecTe BBeeHHA, TaK M OKOJO KMMICUHHKa BOJIM- 
3H pa3iqpaxenua. Ha 7 cyTKH mocue BBeeHHA TYWIH B STHX MECTAaX JeTKO 
OOHapyXKHBaloTCd KPYNHbIe aMeOOMMTAPHBIe 9CMeHTHI, B 2—2,5 pasa KpynHee 
NepBbIX, HO TO CBOeEMY CTPOeHHIO OUeHb NOxoxKHe Ha HUX (puc. 1, 2). Hexoro- 
pble H3 HUX O6laaloT OOJbIIHM KOJIMYeCTBOM LTONNAasMb! (puc. 1, 3). B sTHx 
yuacTKax O6HapyxkuBaroTca yxKe 2- u 3-aAepHble KeTKH, a Tak2xKe PUrYpbI aMu- 
TOTHYCCKHX pasjerenuli sep B TAKUX yBeMUeHHEIX amMeOouuTax (puc. 1, 4—7) 

Ha 10 cyTKu mocue BBeeHHA TYLIM Ha Mose BOCHaIeHHA HaxOUTCHA Oosb- 
w0e KOJIMYeCTBO MHOFOAJepHbIX OOpasOBaHHH, MMEIOWIMX Pa3JIHYHOe KOJI- 
yecTBO ajep(puc. 1, 8—/4). HavOonee kpynupre “3 HHX UMeIOT pasmep 16—18 p 
vu fo 18 agep. Agpa B HUX BOSHHKAaIOT MyTeEM AMHTOTHYeCKUX Jesenul. Kak 
TipaBuso, OOIbIIHHCTBO Ajep B TaKHX MHOPOAJepHbIX CHMIMMAacTHYeCKHX 
CTpyKTypax 3asleraeT 10 NepHdepHu, HO B HEKOTOPbIX H3 HUX Apa HaCTOJbKO 
IJIOTHO BbIMOJIHAIOT MpOTOMMasMaTHYeCK 10 Maccy, YTO MexK]Ly HAMM COBeEPLIeHHO 
He OCTaeTCH IpOMeKYTKOB. 

UcceqopaHve OObIIOrO KOJHYeCTBA Cpe30B He OCTAaBJIAeT COMHEHHH B TOM, 
UTO Nle€pBOHAaYaJIbHbIM HCTOUHHKOM MHOFOAJepHbIX CHMIMJIACTOB, NOABJIAIOMUXCA 
Ha Tovle BOCHaJIeHHA, ClyKaT MaJIble aMeOOIMHThI (KJIETKH-IUTAMMBI), MOCKOJIb- 
Ky Bce TMepexosHble POPMbI MexKyY HAMM UpesBbIYaHHO OTYETJIMBO BbIpaXKeHHl. 

MuroTwueckHx JeJieHHH sajlep Kak cpeH OTebHEIX aMeCOOMMTOB, Tak HM B 
MHOPOSAepHbIX CHMMlacTaX HH pa3y He Oplm0 OOHapyxKeHo. 

Yepes 10 u 15 cyToK nocne BBeJeHHA TYIIH OTCIbHbIC MHOFOAJepHbie CHM- 
IIaCTbl HAYMHAIOT PacilafaTbcd Ha OTJCbHbIC KeTKH.B STUX CIyYAAX MeL 
Af[paMv B OOMeH MpoTonsasMaTHyecKOH Macce NOABJIAIOTCA WeIH,H KaxKoe Aj- 
pO, OKpyxXeHHOoe HeOObUIOH NpoTONMasMaTHYecKOH KaeMKOH,OTIeMAeTCA OT O6- 
mel Maccpl. PacnayeHwe MHOrOKJeTOUHOFO CHMIMIacTa Ha OTJeIbHBIe KJIeETKH 
IIPOHCXOAMT MOUTH OMHOBPeMeHHO BO Bcex ero yuacTKax (puc. 1, 15—/6). Bos- 
HMKIUMe TaKHM IyTeM KJIeTKH 10 cBOeH MOpdOJOrHH TORKAeCTBEHHbI MaJIbIM 
aMeOolluTaM. 

OnucaHHblt pactial MHOTOAJepHbIX CHMMacTOB Ha OTJeJIbHBIe MaJIbIe aMe- 
OOWMThI OVCHb HaNOMHHaeT pa3MHOXKeHHeE MyTeM WHSOrOHHu, HaGsioJaemoe 
y HeKOTOpbIX pocreimux, HallpHmMep cnopoBukos. Ilostomy cmoco6 HOBOOb- 
pa3sOBaHi MaJIbIX aMeOOWMTOB (KJICTOK-IUTAMMOB) COeHHUMTeIbHOH TKaHH 
TypOenuapuu Sorocelis guttata mpu acenTMuecKoM BOcHaJieHHH MbI CUHTaeM 
BO3MOXKHbIM OOO3SHAWHTh KAK WHSOTOHHAIbHEH amMutos3. Bos- 
HUKIIME NYTeM WH30rOHHaJIbHOrO AMHTO3A MaJIbI€ AMCOOMMTHI B OUare BOCHAJICHHA 


CMOcOOHbI MpeBpallaTbcA B OTpOcTYATHIe JecMOONAacTHYeCKHe 3JIeEMeHTHI coequ- 
HH1CNbHOH TKAaHH. 


TenbMuntonoruueckaa ma6opatopna Tloctynuso 
Axkaylemuu HayK CCCP 29 XP 1955 


IMTHPOBAHHAS JIMTEPATYPA 


*J. Keller, Janaische Zs. f. Naturwissenschaft, 28 (1894)... 2. P. Liang) wrens 
f. mikroskop. Anat., 79, 3 (1912). ®M. Prenant, Arch. de Morphologie gén. et exper., 
5 (1922), *R. Kenk, Zool. Anz., 54, 9—10 (1922). ®Ch. Hei n, Zs. i. wiss. Zoola 
130, 3—4 (1928). ® P. Steinmann, Verh. d. Naturforsch. Gesellsch. in Basel, 36 
(1925). 7.W. Schleip, Zool: Jahrb., 23, 2 (1906). ® B: Fulinsk i, Zool. Anz.4 
47, 13 (1916). ® UW. Tl 3a6ycos, Tp. O6m. ecrectsoncmuir. pH Kasauck. yHus., 43, 4 
(1911). 3°. Meunuxos, Zool. Anz., 1. Jahrgang, 17 (1878) 
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Puce. 1. TlocneqopatTembuble cTaqHH HOBOOOpa3s0BaHHA MasIbIX AaMeOOWHTOB y Typ- 
G6ennsapuu Sorocelis guttata mpH acenTHuecKoM BocnajleHHH. Okpacka reMaTOKCH- 
mHH-903HH. 1500 X 


TAH, r. 108, Ne 2, Jloraues 


Hoxaagn Axangemun Hayk CCGP 
1956. Tom 108, Ne 2 


IKCHEPHMEHTAJBHAA MOP®@OJIOTH A 
a ae ON 


A. 9. ®PHEHUWITEMH 


PHCTOrEHE3 SKTONMYECKOH KOCTHOM TKAHH, BOSHHKAFOWEM 


Noy, BAIMAHHEM MEPEXOAHOrO SNATEJINA 


(ITpedcmasrexo axadeamukom H. H. Ill maaczaysenom 24 XI 1955) 


PasBuTHe KOCTHOM TKaHH CKeleTa TMOSBOHOUHBIX OCYLIeCTBIAeTCH Kak 
H3BeCTHO, MyTeM JHOO OOpa3s0BaHHA MOKPOBHbIX OKOCTeHEHHI, IH60 3HXOH- 
ApasIbHOrO 3aMeLleHHA XPAULeBbIX MOeueH OCHOBHBIX KOcTeH (1); ONHCaH TaK- 
Xe OCOObI MeTAaXOHJPaJIbHbIli clOcoO OKOCTeHeHHA HeKOTOPHIX MOKPOBHBIX 
KocTeli c yyacTHeM xpsmeBoli TKaHH (?,*). Bo Bcex nepeynceHHBIX cryuanx 
KOCTb (POpMUpyeTcs B XOJle FHCTOeHe30B, CIOMKUBIIMXCA B Pe38ybTATe SBOUIO- 
IHOHHOTO Ppa3BHTHA pa3JIMYHbIX YacTelH cKeneTa. [IpeqcTaBiaer HHTepec BBI- 


| AHCHHTB YTHCTOTeHE3 BHECKEeJIETHOTO KOcTeoOpa30BaHHna, BOSHHKanwIlero BHe 
| BCAHKOH CBA3H C TKaHAMHM CKeJIETHBIX 3a4aTKOB IipH IKCHepHMeHTaJIbHOM 
KOCTeOOpa30BaTeJIbHOM BO3JIeHCTBHH Ha COC] MHHTEJIBHYIO TKaAHb. Creyer OTMe- 


THTb, 4TO B OOJIbUIMHCTBe paOOT MO SKTONMYeCKOMY OCTeOTeHe3sy CBeeHHA O 
PHcTOreHese KOCTH JIHOO OTCYTCTBYIOT, HOO Kpaline HeOcTOBepHHI. 
MatepvanoM JIA HccleqOBaHHA NOC ONbITH! NowyyeHHA SKTOMMYe- 
CKOH KOCTHOH TKaHH y MOPCKHX CBHHOK IIpH TOMOTpaHcnaHTalMH NO KORKy 
H3MeJIbYCHHOrO MOYeBOTO Tly3bIpA (4). TpancisianTaHTbl c pa3sBHBaromelica 
KOCTbIO Ha 3—27 HH TMocse TpaHcniaHTauun PuKcupoBasucb no Tennu, Pop- 
MaJIMHOM M ciMpToM. B yacTH cilyyaeB MpoBogqusach AekanbuuHauua. Uenso- 


_ HMH-lapadHuHoBble cpe3bl OKPalHBaJIMCb a3aHOM, 2KeJe3HbIM TEMATOKCHJIMHOM 
mo TelijqenraiHy, reMaTOKCHJIHH-303HHOM, a3yp-303HHOM H cepeOpHuHcb 110 


Tomopu. B naiel paOote (°) Obl mpuBeyeH aHaiu3 MOopdomorMu KOcTeOOpaso- 
BaTeJIbHOrO B3aHMOJeHCTBHA pacTyWlero TepexoquHoro SNMTeIMA UW COeAMHH- 


TeJIbHOH TKaHH. 3Syecb H3JararotcA MaTepHaJibl NO THCTOTeHe3y caMOH 39KTONMH- 


yeCKOH KOCTH. 
Ha 5 jenb nocae TpaHchanHTaluH K MepeXOQHOMY SIIHTeHIO, pacTylleMy B 


Bue MwlacToB, TaKel, TpyOOK WH WMCT, yCTpeMJAwTcA NOTOKM (HOpobsa- 
CTHYCCKHX COCAMHUTEIbHOTKAHHbIX 9JIEMeHTOB pelumuenta. Mx BbITAHYTHIe KJeT- 
KH OPHeHTHPYIOTCH MapadembHO SMHTeIHaIbHOMy TwacTy MW HHTeHCHBHO 
Pa3MHOXKarlo1rcd MWyTeM MHTO3a; BOJOKHA Me2K ly KJeTKaMU OTCyTcTBYyIOT.- B mec- 
TaX KOHTaKTa C yUaCTKaMH SIMTeMA, MMCIONIMMH OCTeOreHeTHYeCKY!O aKTHB- 
HOcTb (°), B NOsNexKamleH MOMOAOM COeMMHUTEMbHOM TKAHH Ha 8—l0 yeHb mpo- 
HCXOJAT XapakTepHbIe H3MeHeHHA.B PuOpoOsacTax NOABIAeTCA KPyNHOe AA PbIM- 
KO HW MpoTomsiasma Jesaetca Gaz0pubHOK. KeTkH pas{BuraioTcA, OTPOCTKH UX 
yKoOpaunBaloTcA, KJIeETKH IIpHoOperaioT XapakTep MpeocTeoOsacToB, a 3aTeM U4 
THIMHUHBIX OCTeOOMACTOB, TPYNMUpyIowUxXcA B XapakTepHble OcTeaJbl BOKPyr 
TepBbIX BOJOKOH Gyjlymlero KOCTHOTO MaTpHKca. OcTeoOacTbl HMeIOT OUeHb 
KPYyNHOe A[pHIWIKO H pesKO Oas0(PHAbHY!0 WUTOMNAasSMy, KOTOpad CBOMM IMpo- 
KHM KpaeM OOpailleHa B CTOPOHY MpOTHBOCTOAINEH KeTKH (cm. puc. 1). Takne 
TUNMUHbIE CKeeETOreHHbIe 3aUaTKH OOpa3ylOTCA HE TOIbKO B coe (pHOpobsacTH- 
YeCKHX DJICEMCHTOB, HeMOcpeACTBeEHHO COMNpHKacaloWluxcA C SMMTeNMeM, HO u 


Ha H€KOTOPOM paccTOAHHH OT Hero. 
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Ha 10 yenb B ovarax, cKeeTOreHHOH TKaHH HauMHaeTca ocreoreHe3. Mex- 
Wy ocTeoOjacTaMH MOXKHO B TeyeHHe KpalHe KOpOTKOrO BpeMeHH HaOsIOaTb 
TOHKY!O Ce€TOUKY He€MHOFOYHCJICHHbIX HOBOOOpa30BaHHbIX PeTHKYJIMHOBbIX BO- 
JIOKOH, He CBASAHHbIX C BOJIOKHHCTbIMH CTPyKTYpaMH OKpyXKalomleH cOeqHHH- 
TeJIbHOH TKaHH. B OObUIMHCTBe Ke 3avaTKOB BUHO, Kak OCTeOONacTHI, pa3- 
J{BHHYBUIMecA B COpMe MaNHcaa, HaYHHAIOT OTKabIBaTb OcceOuy, OOpa3syA 
HlepBpie OayIKH KOCTH. TakuM 00pa30M, TOJIbKO OYeHb KOpOTKaAd ()asa BOJIOK- 
HOOOpa30BaHHA B OYarax OcTeOoreHesa 
IpOTekaeT 110 M€3CHXHMAJIbHOMY THILy; 
OHa ObICTpO CMeHHeTCA JeCMaJIbHbIM 
KOcTeOOpas0BaHHeM. 

Koctupie OasIKH Cc OTXOJAIMMH B 
riyOuHy MepeKkwaqwHaMu pacmosiara- 
YOTCH OOBINHO Ha MecTe Oa3aJIbHOH MeM- 
OpaHbl, HeNocpeACTBeHHO NOY SIHTeEIHeEM 
B BUjle KOCTHOM NOACTHJIKH (cM. puc. 2). 

Co cTOpOHbI SIMTeIMA TaKOH 3aya- 
TOK OKpy2KeH OObIYHO OHM CJIOeM OC- 
TeoOacTOB: C MpOTHBOMOIOXKHOH CTO- 
POHBI — MHOrMMH UX COAMM; pocT KOc- 
TH MpOWCXOAMT riaBHbIM OOpasoM c Ha- 
PyXKHOM CTOPOHb! 3a4yaTKa (cM. pH. 3). 
Puc. 1. Tomorpancnaautat 12 quel. Teru. PacnonaraioulMecd 3ecb ocTeo6sacThl 
Asan. Panuwit ouar OcTeOreHesa OKONO aKTHBHO pa3MHOXKaloTca ‘IyTeM MUTO3Aa 

3nuTemuaibHoro TAKA. OO. 90X 3 

Wu OOpasy!oT KOCTHBIM MaTpHKc MO onH- 

: CaHHOMY YKOpO4UeCHHOMy Me3CHXHMAaJIb- 

HOJeCMaJIbHOMY THITy.OMHaKO KpOMe ONNO3HIMOHHOrO pocTa 3auaTKa B TeweHHe 

yiuTembHoro BpemeHH (c 10 yo 19 AeHb) NpOMcXO_MT NpeBpallenue rpanysa- 

WHOHHOM TKaHH BOKpyr SIMTeNMA B OCTeOreHHyl0, HM 3adaTKM YBeJIMUMBaloTCA 

BcNeCTBHe MpHcoeqMHeHHA K HMM HOBbIX NOPLMM BOSHMKaIOMeH OcTeOreHHOki 

Tkaun. B pesymprate sToro K 19—24 jHIO BCA OKpy2Kalollad TpaHclanTaT 

rpanyAWWOHHaA TKaHb 3aMeHAeTCA OCTeOreHHOM TKAHbIO C HHTeCHCHBHO Hjly- 

WIMM KOCTeOOpasOBaHHeM, a SIIMTeMMAJIbHBIC IMCTHI HM TAKUM OKASbIBAIOTCA OKpy- 
SKCHHBIMH KOMMAKTHOM KOCTbIO, HHOrfa cOfepKalleH KOCTHbIM MOSr. 

Uacro smMTeIMaIbHble KJICETKH CBOHM KOHILOM JleKaT HeNOCpeCTBeHHO Ha 
KOCTHOM ocHOBaHHH. Ho uHorga MexKy SMMTeEIHeM HM KOCTbIO OCTaeTCA CBeT- 
jlad 30Ha, 3anOMHeHHaA PbIXJIOM COeMHHTeEbHOM TKAHbIO C BbITAHYTHIMH Med- 
KHMH KsleTKaMM VW KalluJliapaMu. OTH OCOOeCHHOCTH 3aBHCAT, NOBHMMOMy, OT 
HHTCHCHBHOCTH pOCTa KOCTHBIX 3a4aTKOB. 

QnurenualibHad cTeHKa WMCT Haj| OYAaraMH OcTeOreHe3a He OOHaApy2xKHBaeT 
XapakTepHOH JIA WepexoWHOro SMMTeIMA uddepesuMpOBKU c OOpas0BaHHem 
MOKPOBHEIX KjleTOK. B TO %Ke BpeMA B yUaCTKaX WMCT, KOTOPbIe sexKaT Ha CO- 
3peBalolelt rpanyAWMOHHOM TKAHM M MMeroT Oa3aJIbHy10 MeMOpaHy, Taka [ucp- 
cbepeHUMpoBKa MpOuCcxoyHT. BuyuMo, Mexy IMHTeIMeM WH OCTEOreHHOH TKAHbIO 
ycTaHaBJIMBaloTcA KOPPCIATHBHbIE OTHOWIEHHA, NOMlepKuBaloulMe Mepexoj- 
Hb snuTeMUH Ha OMpeeneHHOM (yHKUMOHAJIbHOM YpOBHE HM He cMOco6cTByt0- 
Lue ero OObIMHOM, NOHO AuppepeHuMpoBKe. 

CneyeT OTMeTHTb, UTO B HeCKOMbKUX CYYaAX B HHTCHCHBHO pacTyilux 
ouaraX SKTOMMYeCKOM KOCTH B 30He pocTa M3 OcTeOoONaCTOB pa3sBHBaslacb XpA- 
WjeBad TKaHb (cM. puc. 4). OTOT XpAL MMe BCe MPH3HaKH, XapakTepHsyromlMe 
MeTaXOHJ[pasIbHoe OKocTeHeHHe (°), pH KOTOPOM B 3a4aTKaX HeKOTOPbIX Ha- 
KNaHbIX KocTefi H B MOMeHT UX YCHJeHHOrO pocTa H3 OcTeObacTOB OOpasyer- 
CA XpAlleBad TKaHb. 

YcuoBud TOMOTPaHcHaHTaWWH NpHBOAAT K TOMY, 4YTO Noce 25 WHA HaUH- 
HaeTcA mMocreneHHad JlereHepallua NepecaxkenHoro snuTemua. IIpu stom pac- 
cacbiBaeTCaA HM KOCTHaH TKaHb. R Hell MpoMcXOAUT MoTepA comeH HM pasBOOK- 
HeHHe MaTpHKca, a OcTeOOMacTLI NpeBpallaioTcA B KJIETKH COeAHHATeEIbHOM 
TKaHH. B mpowecce paccacbiBaHiA MHOra ydacTByIOT MW THMHUHbIe OcTeOKsa- 
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Puce. 2. TomorpaucnantTauT 12 zuelt. Tenmu. CepeOpenne -+ rema- 
TOKCHIHH. OO. 20 X. OOpa3s0BaHHe KOCTHOH TKaHH MO, SMHTeIHeM 
Ha MecTe O0a3aJIbHOH MeMOpaHbl 


Puc. 3. Tomorpancnantat 15 gueii. Ten. Cepe6penne -- 
+-rematokcnHH. OO. 20 X. Panne craqun ocTeoreHesa OKOJIO 
3NHTesHaIbHOrO TAKA (cBepxy) 


“ Z oF 

Puc. 4. Tomorpancnamantar 19 que. Tenau. Asan. O06. 20 x. 

Ouar xpauiepoil TKaHH B OOaCTH KOCTHOH CTCHKH MUTE AI b- 
HOM IWHCTbI 


. Takum O6pazom, B YCHOBNAX ONbITA, Up OTcyTcTEMM aflexBaTHon dbynxunn, 
‘Nossepmanne vosuukweh Kwoctuok pudxpepenunpornu tpe6yer nposonamawure- 
‘TOCA KOHTaKTA Cc NepexoHDIM SIIMTeENMEM M Cc Jerenepauneh snnTenHA KOCTb 
“PaccachlBaetcA, KOTA OHA V He ABAACTCA MMMYHONOTHY4ECKH 4YKAON Opranuamy, 
Tak kak OOpasyerca us TKaHM peMNMeHTa, a He 43 TpatichAaHKTHpORaHHOTO 

nla. 

PHBEJeHHbIe AanHLIe NoKaspiRawT, 4TO, LotipeKu NpesCTaBAeCHHAM MHOFUX 
‘ABTOPOB, SKTONMYECK4A KOCTb pasBMBAeICA HE TyTeEM NpAMOM MeTanAasuN CO- 
efnuutenpuok tKann (*) wan oxoctenenna snutenua (7), a Npoxogur craguw 
OCTEOTeHHOK TKAHM, BECbMa HANOMMHAWLLyIO THNKYHeG Za4aTKH HaksaqHDiX 
Koctei. 

_ _ Moptborenernyeckaa Koppenauna, KOTOpaa ycTaHaBauBacicA Mempy SmIn- 
TeAKEM WH OCTeOreHHOM TKAHbIO, NOSBOAAeT CpaBHMBaTbh KOCTeEOOpazoBaHHeE B 
H3y4eHHOM ciy4ae c pasBuTHeM NAaKkOWAHbIX yey, KOTOpbie, kak NpHHATO 
| CWTATS (*), Aanxw Havano NOKpOBHEIM OKOCTeHeHuAM NosBOHOUnDIX. TaKoe 
CPaBHeHve MOKET UMETb 3HaYeHHE Npu akanuse dopmocOpazoBaTembHOTO B3a- 
wMoxehcTEuA NepexofHorO snuTeENKA KW COeEAMHHTEALHOK TKAaHH. 


‘ Tloctynuzo 
t 16 XI 1955 
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PH3SHOJIOTH A 


JI. B. JOBAHOBA 


ABMPATEJIBHbIA MHWEBOH YCJIOBHbIA PE®JIEKC Y COBAK 
TiPH MOCJIEMOBATEJIBHOM BbIKJIOUEHHM MEPH®EPHYECKHX 
KOHLOB TPEX JMCTAHTHbIX AHAJIH3ATOPOB 


(II pedcmasazexo akademuxom K. M. Boikosum 2 XI 1955) 


Hsyyenuio mocreqCTBH BbIKJOYeHHA TMepuiepHyecKHX KOHUOB JHCTAaHT- 
HBIX aHaJIH3aTOpOB (3pHTeMbHOrO, CYXOBOrO, OOOHATeJbHOTO) Ha yCJIOBHO- 
PpeekTOpHy!o JexTeMbHOCTD HM OOMee MOBeeHHe COOak NOCBHAINeH pA pa- 
6oT ons. 42738). 

B onyOMKOBaHHBIX HaMH CTATbAX yKe H3NlarasHCb HEKOTOPbIe pe3yJIbTAaThI 
HCCJleqOBaHHA BbICIUeH HePpBHOH JeATeJIbHOCTH COGaK, NOCNeAOBaTeIbHO JIH- 
INeHHbIX TNepHdepHuecKHX KOHIOB AHCTaHTHbIX aHasM3aTopos (11). Hactos- 
mad paOoTa NOcBAMeHa H3y4eHHIO ABHIaTeJIbHO-MHMEBbIX YCJIOBHBIX pedbJIeKCOB 
IIPH MO3sTaMHOM BbIKJIOUCHHH 3peHHA, OOOHAHHA HU CyyXa. 

HccneqoBaHve MpoBogusocb Ha yYeTbIpex coOakax (Ceppmli, Uepupi, Bex, 
Bo6uk) c 1952 no 1954 r. YenoBublt pedbiekc 3aKouaca B M06eKKe H MpbpK- 
Ke XKHBOTHOLO Ha OMpeesIeHHoe MecTO — paKOBHHY YMbIBaJIbHHKa (CM. pH. 1). 

BpikroveHve MepHdepHueckoro KOHLa 3pHTeIbHOrO aHaJIH3aTOpa MpOH3BO- 
WMIOCb THyTeM SHYKJealHH Pla3HbIX AOJIOK, BbIKJOUeHHe OOOHATebHOrO — 
Tlepepe3kolH OOOHATeJIbHBIX HePBOB, 
CuITyXOBOro — pa3pylIeHHeM YVJIHTOK 
(pH 3TOM B OOsIbUIeH HIM MeHbIUeH 
CTelmeHH NOBpexAaicaA U BecTHOYAp- 
HbI ammapat). Y co6aku Ceppiit (BH- 
TAaTeJIbHO-IIHINeBOH YCJIOBHbIH pe- 
(piekc Obi OOpasoBaH JO BbIKJIOYe- 
HHA aHasM3aTopos, y coOaKH Uepupiit 
MOce BbIKJIOUeHHA 3peHHa, a y Beka 
wu Bo6uKa — nocule BbIKJIOYeHHA 3pe- 
HHA HW OOOHAHHA. 

Y Ceporo pedsexc Obit BEIpado- 
TaH cyleqyiouluM oOpasom. [locale 
OKOH4aHHA ONbITa B KaMepe, Oyqy4uH 
ocBo6oxKyeHa OT MpHBA3H, coOaka Puc. 1. Tlnan Kamepbl. cm — cTaHoK, cn — 


CHpbIrHBaJla CO CTaHKa, BbiOerasa B  CTYNeHbKH, m— IlyJlbT YyipaBJieHHA, Us — 
mkad, p— pakopHHa, IlyHkTHpHOK J1HHHeL 


pe kaMepy H, MOET ORY D7 Y MEINE ormeueHt NyTb, KOTOPHI MpoflebBala cobaka, 
HHKa, KOTOPbIM HaXOHWJICA y BbIxXOfa ~~ copepullaa peduiekc Ha paKOBHHy 
43 lIpeqKamepbl, pbirala Ha Hero : 
MepeqHHMH Jianamu. Cro Ha 3aHHX slallaX HW yNMpasich TepeqHHMH B Kpal 
PaKOBUHbI, coOaka JiaKasla BOY, COUHBIIYIOCH M3 NWOXO 3akpbITOrO KpaHa. 
PebileKc 9TOT MbI CTaJIH HapO¥HTO YKPeIIATb, OTKPbIBad KpaH BCAKHH pas 
Hocjle Toro, Kak coOaka coBepmiasa MpboKoK. OnucanHaa peakiva, OyeM B 
aIbHelIUeM Ha3bIBaTb ee «petieKC Ha PaKOBHHy», CTala NPOABMATbCA H3 
OMbITa B OMBIT, HPOUHO BOA B CTepeOTHM NOBeeHHA MKHBOTHOTO. 
Tipuratesbubiit yCnoBHElit pepiexc y Ceporo coxpaHHJIcH H MOCJIe BBIKJIIO- 
WeHHA MepHepHyecKOroO KOHIa 3PHTeMbHOTO aHaJH3aTOpa. B nepBbiii e OnbIT- 
HBI eHb Moce 9HyKeanun (4 JeHb Mocue OlepallHH) CoOaKa CTONb Xe TOU- 
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HO, HO B HECKOJIbKO 3aMeJJIeEHHOM TeMMe BOCIpOusBela pedpeKC Ha PakOBHHy. 
Tlo6exkKa OT MOMeHTAa IpbbKKa CO CTaHKa B KaMepe JO IIpbDKKa Ha PaKOBHHy, 
3aHMMaBlad JO BbIKJIOYeHUA 3peHHA 4—O CeK., Mocue 9HyKNealMW 3aHAda 
7 cex. B yanbueliiem pedbiekc Ha pakKOBHHy NpOABJIAJICA C TEM Ke NOCTOAHCT- 
BOM, 4TO H JO dHyKseaun. Uepe3 2—3 AHA U TeMI MOOeKKU NocTHr MooMepaln- 
OHHOM HOpMBI. 

Cormacuo ssraaqy WU. I]. Tlapnopa (7*), cloxKHbIe ABHTaTeJbHble peakuuu 
Ip@IcTaBssioT co6ok Web peeKcoB, re KOHEI OMHOFO ABJAETCA Pasiparku- 
TesleM (HayasioM) JIA Apyroro. : 

Tlo6exka coOaKu K paKOBHHe HM MpesctaBiser coOoM TakoH WenHOM ABura- 
TCJIbHbIi pedeKC, B KOTOPbIli B KAYeCTBE OT[CJIbHbIX 3BCHbEB BXOAAT pedJeKChl 
Ha pa3paxkuTeiu, apecOBaHHble K S3PHTeIbHOMY, CJLyYXOBOMY, OOOHATEJIbHO- 
My, KOXKHOMY, BeCTHOYJIAPHOMY H JBMraTesIbHOMy aHaJIM3aTOpaM, CJleqyroulHe 
B OMpeeJieHHbIX KOMOMHaUMAX (KOMIIeKCax) M C OMpefeeHHOH Nocwe,oBa- 
T@JIbHOCTbIO [pyr 3a Apyrom. BesycsoBubl NMMeBOM peieKc No_KpellAeT 
TOJbKO NOCeHHH WieH 3TOTO pola — IIpbyKOK Ha paKOBHHy, OCTAJIbHbIe 
3BeHbA IWelH yuaCTBYIOT B OOpas0BaHHW BpeMeHHOHM CBA3H C KOPKOBbIM lIpej- 
CTaBHTeJIbCTBOM IIMIMeBOrO IleHTpa JIHIb CBOHMH CJleqaMH B KOpe TOJIOBHOTO 
mosra. BpmayeHve HW3 JIMHHOTO paya pasqpaxuTeren, OOyCJIOBMMBaIOWMXxX 
mo6exKKy co6akH K paKOBHHe, OAHOrO H3 efO KOMMOHEHTOB, a HMCHHO, 3pH- 
TeIbHOFO, OTPaxKaeTcA JIMWIb Ha TeMMe HW TOUHOCTH NOOEXKKH B NepBble AHH MOC- 
ule sHyKsleauuH. Bexope, OmarofapA yKpellleHuio CTapbIxX HW OOpas0BaHHlo HO- 
BbIX BPCMCHHbIX CBA3€H Ha pas{paxKeHHA, CBASAHHbIe C NOOeKKON K PakOBHHe, 
TOUHOCTb HU ObICTpOTa pedbieKca Ha paKOBHHy JOCTHraeT ypOBHA JooMepallHou- 
HOM HOpMbl. YuacTHe 3pHTebHOrO aHaH3aTopa B Tpollecce OCyIecTBIeHHA 
W\BuraTebHOTO yCOBHOrO pediekca JIerkO 3aMellaeTCA JeCATeIbHOCTbIO Apy-. 
THX aHaJIH3aTOPHbIX cHcTeM. OO STOM xe CBHJeTeIbCTBYeT Ta YAHBUTebHaA 
HePKOCTb, C KOTOPOH GbII BLIPAaGOTAaH pedbleKc Ha pakoBHHy y coOaKku Uepupih, 
IIpe7BapHTebHO JIMWCHHOH 3peHHs. , 

BpipaboTKa pedulekca y STOH coOakH MpOv3BOANNAaCcb CeAyIOWuM OOpasoM. 
Korya mocme OKOHYUaHHA OMbiTa B KaMepe UepHbli, OcBOOOKAeCHHbIM OT MpH- 
BA3H, CIpbIrHBasl CO CTaHKa H HallpaBJIAJICA K BbIXOY, 9KCMepHMeHTATOP NOJ- 
3bIBal EO, NOCTYKHBaA pyKOH NO pakoBHuHe. OpHeHTHPyACb NO 3ByKy, CcOoOaKka 
noyOerasa K YMbIBaJIbHHKY, CTAHOBHIaCb Ha 3aQHHve Jlallbl, HaTbIKaACbh Tepej- 
HHMH Ha Kpali paKOBHHbI. B 9TOT MOMeHT MpOH3BOANNOCh NosKpensenne — 
coOaka novlyyana cyxapb. YCNOBHBIM ABHraTeIbHbIM MHWeBOH pedseKc OKa3aJi- 
CA BbIPAOOTaHHbIM C MAKCHMA@JIbHOH CKOpOCcTbIo—Mocsie MepBoro we cou“eTaHHA. 

B nocaeqyrouve onbirubie WHA Uepxpi Ges0TKa3HO OCYIMeCTBIAN pedleKc 
Ha paKOBHHy, yale Bcero C MepBoro Ke MpbekKa Nollasad Ha Hee NepeHHMH 
JlanaMu, HHOra (3HauHTeIbHO pexe) COBepliad NepBbIli MpbkKOK HeCKOJIbKO 
paHblle, YeM TpeOoBalOcb AWA Toro, 4YTOObI NoMacTb NepeAHHMH JalaMu Ha 
KpaH paKOBHHbl. 

BaxxHO OTMeTHTb, 4TO y coOakH Uepupili petbueKc Ha pakKOBHHy Obi BbIpa- 
6oTaH B Nepvoy ociaOleHHA CeEKPeETOPHO-NHIMEBLIX YCJIOBHBIX pe*IEKCOB B CBA- 
3H C BbIKJIOUCHHEM 3PHTeJIbHOrO aHaJIH3aTopa, B Nepvog, Kora rHMHOTHYeCKOe 
COCTOAHHe B 3BYKOHEIPOHHWaeMOH KaMepe Pa3BHBalOCb Tak ObICTpO, 4TO K 
MOMEHTY Jad NepBOrO YCOBHOFO pas paxuTedA CTepeoTHNa AOCTHTas0 TOPMO3- 
HOH cTaqHH. 

J[puratTeibHad M CeKpeTOpHad peakUHH Ha BCe yCJIOBHbIe pasqpaxKuTenu 
OTCYTCTBOBAaJIH, COOaKa OTKAS3bIBaaCb OT eAbI. TOPMO3allee BIMAHHE OOCTAHOBKH 
ucyesaJi0, KAK TOJIbKO KHBOTHOe NOJy4aslO BOSMOKHOCTh CBOOOAHO ABHTAaTEca. 
CurHasbl C KOXKHOrO H JBHTaTebHOrO aHaH3aTOpOB, HeMpepbIBHO MocbINae- 
Mbl€ B KOPy FOJIOBHOFO MO3ra IPH JeATeJIbHOM COCTOAHHU CKeJICTHO-MbILIedHO- 
ro almapata, NOAHuMaxA OOMIHH TOHYC MO3rOBOH KOpbIl, CHHMaJIH rHuNHOTHYe- 
CKOe COCTOAHHE, BOSHHKaBlee y COOaKH B OOCTaHOBKe KaMepbBI. 

Ilocne BbIKO4eHHA OOOHATeNbHOTO: aHamusaTopa y Ceporo u Uepxoro 
pedlekc Ha paKOBHHY OKa3aJICA HECKOJIbKO 3aATOPMOXKEHHEIM. 

Y Uepuoro peuekc ObisI BbIABsIeH TONbKO Yepes 2 HeAeNH NOCHE OnepalHH. 
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‘B Tevenne jjByXx nocseqyiomux Heli nepBbiii pas B onbiTe co6gka IIpbirasia TOIbKO 
‘Ha 30B H HOCTYKUBaHHe NO pakOBHHe yMbIBaJIbHUKa. B Janbuelimem Uepuniii 
OCyULeCTBIA pedpJekc Ha pakOBUHY Oe3 Npe_BapHTeNbHOrO SBYKOBOrO curHasa 
(8 opMe 30Ba HM TOcTyKHBaHUA NO paKOBHHe), OHaKO OH He Bcerjla C NepBoro 
Ke MpboKKa Tlonmajlall Ha paKOBHHY TepeqHHMH Jlallamu. 

: Y co6axn Ceppiii pecbekc Ha pakKOBUHYy Obl BbIABUIEH yepe3 Hele10 nocle 
NlepepeskH OOOHATEIBHBIX HEpBOB. CoOaka NofGexasa K pakKOBHHe, HO IIpbIr- 
HyJla Ha Hee TOJIbKO Mocse Toro, KaK 9KCMePHMeHTAaTOP OTKPbI KpaH, T. e. B 
CHCTeMYy YCJIOBHDIX Pa3{parxKuTesel Obl BKIIOUeH OMKalWMH 3ByKOBOH cur- 
HaJI MUTbeBOrO HoAKpenenuA.Ha 10 Jeub coOaka UpbIrHywa Ha pakoBHHy,Koc- 
HYBUINCh ee IIpeABapHTebHO TOOBOH, Ha 11] enb Npbirnysa Kak UH JO onepauun, 
c xofy. B qanbuelimem Ceppiii mpbiran Ha pakoBuHy 6e30TKa3HO 13 OMbITa B 
ombit. Tak »xe Kak H Uepupili, on He Bcerya cpa3y Nonajan Ha Hee. Ho tax nau 
HHave KaxKAbI pas Moce OKOHYAHHA OMbITa B KaMepe coOaKa ocymecTBAAIA 
ipesekc Ha pakoBHHy. 

~~ Y Bexa u Boouxka pedaekc Opin BpipaGoran Mocwle BbIKIIOUCHHA 3PHTe/IbHOTO 
H OOOHATEIBHOO aHaIMsaTOpOB (Yepes 2 Mec. Mocule BTOpol ONepalun) 10 TOMy 
xe cnocoby, uro u y Uepnoro. Peekc okas3asca BbIPa6oTaHHbIM Mocwe nep- 
Boro »%Ke COUeTAHHA. 

OcBoOoxwKeHHble OT IPHBA3H MOCe OKOHYAHHA OMbITa B KaMepe coOaKu 
Bcera OexKaJIH K YMbIBAJIbHUKY, OMHAKO, Kak H Uepublii, He Bcerga cpa3y 10- 
NlajlaiH Ha pakOBHHy NepeqHuMH Jiallamu. C TeyeHHeM BpeMeHH pepleKc cTa- 
HOBHJICA OONee TOUHBIM, H OUCH YaCTO COOaKH MpbirasM Ha paKOBHHY C pas- 
Oera, He KOCHYBIIHCb ee MpesBapuTenbHO. Hayo nlosaraTb, 4YTO OOOHATEbHbIM 
/aHaJIM3aTOp, XOTA HW IIpHHHMaJ yuyacTHe pH tOpMHpoBaHHH WelHOrO ycJIOBHO- 
ro pedlekca, He HpaI B ErOOCYMeCTBJIEHHH CKOJIbKO-HHOY)b 3HAYHTebHOH pouH. 

Tlocne BbIKJIOUeHHA CYXOBOrO aHamH3aTopa y UepHoro pedmekc Ha pako- 
-BHHY COXpaHHJICd B TaKOM Ke Bue, B KaKOM OH Obl JO onepaunun. Y Ceporo 
wu Boouka, y KOTOpbIX NocJe paspyWieHHA YJHTOK HaCTYIHJIH JOBObHO 3HauH- 
TeJIbHbI€ HapyWIeHHA ABUTaTebHOH KOOPAMHAHH (B CBA3H.C NOBpexeHHeM 
/BecTHOyJIApHoro alMapata), HaOmOaIHcb H peskKHe HapyleHHA ABHTaTeJb- 
| HOrO MHUleBoro ycOBHOTO pediekca. OcBoOoxJeHHble OT IIPHBA3H B KaMepe 
co6akH TOTYAC YCTPeMJIAJIHCb K BbIXOAy; MOOpaBLIHcb AO paKOBHHBbI Mocse JOu- 
'THX H OecNOpsAOUHBIX ABYXKeCHHH HW HeECKOJIbKO pa3 CTYKHYBLIHCb O Hee, Aewa- 
| JM NOUBITKY UpbirHyTb. IIpH 9TOM MHOra KHBOTHbIE NONayasH sMalaMu Ha 
'Kpai paKOBHHbI, HO OYeHb YaACTO TepsAJIH PaBHOBecHe 4H BaJIHJIMCb Ha OOK. 

Tlo3squee, KOrja He€CKOJbKO KOMICHCHPOBaIHCh J[BHTaTeIbHble paccTpOHCTsBa, 
| CBA3AHHbIe C ONepaluel, Cepbii mpbiras] Ha pakKOBHHY Oe30TKa3HO, HO TOJIbKO 
| Mocme Toro, Kak KacaJica ee 3aTbIIKOM HIM HocoM. IIpHOMxKaxacb K paKOBHHe, 
| OH OOBIUHO BbITATHBa Blepeq MOpAy H BepTes eto 43 cTOpoHbI B cTOpoHy. Bo- 
| OK, He JOAA NO paKOBHHbI, yYacTO Mpbira sleBee Hee, Ha cTeHy. B TeyeHHe 
'5mec. mocme onepauuu uu y Ceporo, HH y BoOukaMbl HH pasy He HaOl0,asH 
| TIpbbKKa C XOJYy, KaK 9TO HMO MECTO JO paspylIeHHA yJHTOK HW NOBpexeHHA 
| BecTHOYyJIApHOrO almlapata. 

Virak, JBuraTesbHbli MuMeBOH yCJIOBHBIM pedseKc coxpaHseTcA Tocwe 
 BbIKJIOUeHHA OHOTO (3pHTebHOrO), ABYX (3pHTeMbHOTO H OOOHATeEMbHOFO) HU 
-Tpex (3puTembHoro, OOOHATebHOrO HM CyXOBOTO) AHCTAHTHBIX aHaJIM3aTOPOB. 
| Ycnosubii pepnekc merko BbipabaTbIBaeTcA BIepBble y CyleMbIX CoOaK H Y CO- 
| 6ak, JIHUICHHDIX 3peHHA H OOOHAHHA. 

Hanwuve xopomio pasBHTbIX JBHraTebHOrO WH KOMKHOTO aHaJIH3aTOPOB faeT 
| BO3MOXKHOCTh OTHOCHTENbHO KOMIICHCHPOBATb OTCYTCTBHE 3peHHA, OOOHAHHA H 
- clyXa IIpH OCyMecTBJIEHHH COOaKOM JOBOJbHO COKHHIX ABHTATebHbIX PpeakIHH. 


| 


Jla6opaTopHA HHTePOLeNTHBHEIX YCJIOBHBIX petpJIeKCOB Tlocrynuso 
Vuctutyta @usvonornn uo. HM. I. Masaosa 26 X 1955 
AxkayfemuH Hayk CCCP 
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Hoxaagn Axkagemun nayrK CCCP, 
1956. Tom 108, Ne 2 


ITAPASHTOJIO[H 4 


A. C. JIYTTA u P. E. WYJIBMAH 


JIABOPATOPHOE H3YY4YEHHE TOKCHYECKOFO JIEMCTBHA JIT 
HA BCE ®A3bI PASBHTHS IXODES RICINUS L. 


(IT pedcmasaeno akxademuxom E, H. Iasaosckum 2 XI 1955) 


MuoruMi HCCJleqOBaHHAMH JOKa3aHa BbICOKad aKapHlunan 9cpdpeKTus- 
Bers AIT u TX. 

Hamu npoposusocb Mpov3BoOACTBeHHOe HCIbITaHHe akapHuuyHoro JelicT- 
ua JLT na Ixodes ricinus L. B Teyenue 4 net (1950—1955 rr.) myTem ToTab- 
OH oOpaOoTKH BCero MOroOBbA CKOTa COBXO30B Xapwly H Camu B Kapeuo- 
MHCKOH CCP. PesysbTaTbl STHX ONbITOB KpaliHe pa3HopeyHBp! (oT 35 yo 100% 
pdexTuBuoctn). II]pu 3sToM HaM yjalOCb BbIACHHTb, YTO 3HAYHTeIbHOe BJIHA- 
we Ha pe3yibTaT JelctBua JLJIT oka3pipaeT NomHOTa OOpadoTKH. 

B jjaibHelieM CleqOBalO BbIACHHTb, ABJIACTCA JIM HeMOMHOTa OOpa6oTKH 
JHHCTBCHHOM MPHIHHOH Mason sdpeKTHBHOCTH HIM YCTOHYHBOCTH KJlela Ipo- 
AB akapHlfa pa3JiH4Ha B pa3JIHUHbIX (pa3ax ero %KH3HeEHHOTO UWHKNa. Jaa 
3YYeHHA STOFO BOMpOCa MbI IIPOBeJH CepHiIO ONbITOB MO H3y4eHHIo JelCTBHA 
ZIT Ha mmunMHoK, HHMp H B3pocubIX Kseme I. ricinus L. TAT ucnprrsiwascs 

Buje 5% pacTBopa B COJIAPOBOM Macyie H B BHAe 12% sycrTa. 
 MerogxuKa uccneqzoBaHuaA. Karem nousai no o6pabotannon 
IKkypke Kpota. UactTb WIKypOK Mepeq 9THM CMauHBaslacb 5% pactBopom JLT 
ormacHo OObIgHOH MeTOAHKe, IpHMeHHemoH pH oOpabotKe JUJIT cxKota (0 
-cm® pactsopa na | Kr »MBOrO Beca), Apyrad YacTb ClerKa ONyApuBanach 12% 
YCTOM, TpeTba (KOHTPOJIb) CMaUHBaslaCb TOJIbKO COJIAPOBbIM MaCJIOM HM 4¥eT- 
epTaa (oOmHii KOHTpomb) HHYeM He OOpabaTbIBasacb. JIMYHHKH H HUMbI ObI- 
H B3ATHI H3 OHO «CeMbH», T. e. BbIYNHBIIHeCA H3 OHOH KaqKH. Ponoqupie 
aMKH Obi YaCTHUHO NOMMAaHbI B UpHpose (MpomaliHHKOM), YacCTHYHO coOpa- 
bl C KOPOB; CbITbI€ B3ATbI C KOPOB. 

B Kaxgpili ombir 6panocb mo 5 Kaemel. IlocmeqHuve KuCTOUKOH MepeHocH- 
HCb Ha WIKYpPKH, Ha KOTOPbIX OHH HaXOfMJIMCb: JMYMHKH MH HUMObI OT 
mo 20 MuH. rowoquble camku oT 270 15 Mux. wu oT 10 go 20 MHH., CaMUbI 
tT 10 yo 20 MuHH., cbITbIe CaMKH oO 6 yac. Bcero OblIo MpoBeyqeHo C HYHHKAaMH 
7 ONbITOB B YeTbIPeX CepHAX, C HUM(aMH 8 ONITOB B Tpex cepHAX, C PoJo]- 
bIMH H CbITbIMH CamKamMu 10 onbiITOB B NATH cepHax. Kaen nocle Nom3aHHA 
O IIKypKe MepeHocHAHCb B MpOOMpKH C BJlaxKHbIMH OMNHJIKaMH (10 Oucydbb- 
by) wu B uauKu Tlerpw c yBiaxkHeHHOH Batol. Hadsmtoqenna 3a Knemamn 
eIHCb HeIIpepbIBHO, JO MX MoHOrO NapaswHya. HaywHad co BTOpbIX CYTOK UB 
OCNELYIOULUe THA BIVOTh AO rHOewH Kelle NocNeqHHe MpOCMaTPHBarHCb 
Ba pasa B jleHb (B 9 u B 17 4ac.). OMNBITbI NPpOBOAMNCb B sa6opaTOpHu IpH 
SbIUHOH KOMHATHOH TeMMepaType H BJlaxKHOCTH. = 

PesyabTaTH ONBTOB. ONbITH! NOKasaiH, TO I. ricinus uyB- 
rBuTesieH K JIJ[T na Bcex (pa3ax pa3sBHTHA, HO Mocie HaCbIIeHHA KPOBbIoO OH 
pHOOperaeT ycToiiuMBocTh kK Ajy. HanOomee YyBCTBHTeJIBHbIMH K AJIT oKxa- 
WJIMCb JIMYHHKH, HUM(pbl HM B3POCJIbIe CaMIbI, MCHe€ UYBCTBHTEJIbHbI POMONHbIC 
IMKH; HeMOJIHOCTbIO HacocaBLIWeCcH KPOBH CaMKH pearHpoBaJi cma6ee, a 


ITBIE CAMKH OYeHb Cao. 
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Tea Over ae 


Peaxuna auunHoK u unm I. ricinus Ha TOKCHYeCKOe nelictave JIT (cpenHand MposomMKHTebHOCTh OTIeJIbHbIX MepHOJOB—B MUH.) 
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42°), nyct LAT 


5% COMAPOBOMACIAHbIM pacTBOp WAT 


SKcCNO3HILHA 


Vl 


VI 


(MHH.) 


JIHUHHKH 


| 


Humoop 


no 3 cyt. 
or 20 muH. fo 3 cyt. 


no 4 uaca 


56 
28,9 
311 


15 
27,3 
27.0 


48 
35 
17,2 


| 


30,6 
27,2 


13,3 | 


| 


22 


Kaptuua orpaBJieHua Oblia OMHa- 
KOBa Jd BCeX (a3 pasBHTHA. Bech mpo 
wecc ToKcuuecKoro JeicrBua JIT 
nogpasyensem Ha 6 nepvoyos: |) ee | 
Tpit mepuox, I) pos6yxyenxe, III) na 
pyuieHHe KOOp,MHaluu eats 
IV) uacrwunpiit napanuy, V) MouHbm 
lapaMu CO CKplouwBaHHeM HOr # 
V1) aronna (B OCHOBY MbI KlaleM KJ1ac- 
cudukaunio pedembceKoro, C HEKOTOPEI- 
MH BHJOW3MeHeHHAMH). B HavaJibHblii 
nepHog :basbl BOSOyK CHUA Ke OBICT- 
po BWKeTCH Bllepey, ABHXKeHHA eFo 
emule KOOpyuHUpoBaHE!. JIMmb yepes 
HeECKOJIbKO MHHYT KOOpAHHaluaA Hapy- 
wiaeTcA, H KJell MOHHMaeT BbICOKO 
TO OMHy, TO Apyryto Hory, TO 2—4 Horu 
oOHOBpeMeHHO. B sTOT MepHoq ABYxKe- 
HMA CTaHOBATCA. 3aMefyIeHHBIMH. IIpx 
Tlapamuye Kel, JIexKHT Ha CIMHE CO 
CKPIOUCHHBIMH KOHEUHOCTAMH 6e3 IIpH- 
3HaKOB 2KH3HH. Uepe3s HeKoTOpoe Bpe- 
MA TIP pasyqpaxkeHHH OH MpPOH3BOHT 
cma6ble B3parHBarollve ABHXKeHUA HO- 
rami (OMHOM HIM HeCKOJIbKHMH), a B 
peAKUMX ClyyaAx Jake MbilTaeTcA MoJ3- 
TH. IloTOM HOrM CHOBa CKPIOUHBAIOTCA, 
HM KJIeW, OCTaeTCA HeMOABHXKHbIM JC 
rHu6emH. Bo MHOrux cilyyanx :ba3sa aro- 
HHH He HacTylasa, Kell WO rHxOen4 
OcTaBaJICA B COCTOAHHH NOHOTO Napa- 
muua. B dbase NomHOro Napaiuya KakHe 
Obl TO HH ObIIO IBUKCHUA OTCYTCTBYIT. 
B base aroHHH KJIeNLH BpeMA OT BpemMe- 
HH MpOu3BOAAT Cabbie HE KOOPAHHUPO: 
BaHHble I BYXKCHHA, OCTABAaACh Ha CIHHE 
yo caMow rHOenn. 

Ilo mpogomKuTembHOCTH HaHOoues 
KOpOTKHMH sAaBsaioTca I, II, III nepu 
Obl, HECKOJIbKO JIMHHee IV u V nepuo 
Abt u Oomee pactaHyT VI nepno;) 
(cm. Ta6. 1). Han6omee pesKo Kose6a 
ucb cpoku VI nepuoga. Y 6onbmnE 
cTBa KJleljeH TepHoy’ aroHuu Ayusics 
2—3—4 cyTOK, y He€KOTOpbIX — JecaT 
KH MHHYT. 

Ha MmpogomKHTeIbHOCTb NepHoso! 
BIHAeT JIHTCIbHOCTh SKCHOSHUMU Jer 
cTBHA JUJIT. Tonnocthio nposBuarore: 
Bce 6 NepHoqOB MpH SKCNO3SHUMAX J 
2 muH. KonTakTHupoBaHHle JIMUHHOK | 
HHM® B TeyeHHe 5 MHH. MpPHBOYHT | 
ykopauHBaHHlo BCex NepHoyos. B cBa3 
C 9THM H€3aMeYeHHBIM OCTaeTCA CKPBbITHI 
TlepHo, KOTOpbId 3aKaH4UMBaeTCA ell 
B Ne€pHOA KOHTaKTHpOBaHHA Ksiemla 
akapHunyom. IIpu akcnosuuuu 15 MuE 
I u II nepwoyx npoxoquau Ao cHATHA 


SpadoTaHHoll WKypKH HM yxe Ha 12 MMHyTe Hapyulanach KoopAMHallHA 
BHXKeHHH, 3HaYHTebHO yKopoTuca VI nepvoy. Tu6enb nacTynana uepes 
,o—2 yaca nocme Hayasa oMbira. 

_ Ha npogomKutembHoctb NepHogos BAMAeT Takxe BO3pacT Kemel. Y Tonb- 
O 4TO BbIJYMMBUIMXCA JIMYHHOK BCe TepHogb OblH HaHOouee KOPOTKUMH. 
OJIbKO 4TO BbLIMHABIUMe H3 HUM) CaMKH MpOABHJIN OOJIbUIyIO YYBCTBHTeIbHOCTb 
UAT u cpoku pearvposania Obl Kopoye, YeM yeCaMOK, CHATHIX C KOPOB WI 
OMMAaHHbIX B IIpHpose MponalwHHKoM (T. e. yxXe MpHoOpermux cHocoO6HOCTb 
| Hallayenuio). CaMibl OKa3avcb ropa3qo 4yBCTBUTeIbHee K JUJIT, vem cam- 
wu. Hexoroppie camubl THOM B Te Ke CYTKH, TO HM HUM(pbI, H BCe CaMI[bI M0- 
aOanuw B GOojee KOpoTKMe cpokKH, 4emM camkH. IlaTb camuoB morn6an 
epes 3—5 uac., 7 camlloB—uepe3s 2 cyToK, 2 camiula—uepes 3 cyTOK nocae 
auaJia Olbita. 

Tlocae KpoBococaHHA 4yBCTBUTebHOCTh caMoK K JIJIT pe3Ko cHHwKaacb 
‘bITHIX JIMYHHOK H HMM B oMbiTe He Opto). [lomHocTbIO HaNuTaBLIvecA CaMKH 
axke IIpHcTynasu kK slueknayKe. Ho aiimenpoqyKuua y CaMOK, KOHTaKTHpo- 
Bux c JIT, yMenbiiasacb B cpeqHeM B 2 pa3a u Oonee. M3 KnaqoK ONbIT- 
IX CAMOK BBIJIYIJIAJICA 3HAYHTeJIbHO MCHbIIMH IpOWeHT JIM4MHOK, YeM B KOHT- 
Je. JIMYMHKH 3 KwaOK OMbITHbIX CaMOK ObIH MaJlOxKH3HECIIOCOOHbIMH, 
HOrHe THOM cpa3y Mocme BbINyNNeHHA, pyre *Ke — B lepBble Hee HW Me- 
AUbl H TOJIbKO YaCTb JIMYHHOK NepeSHMOBawa. 

Mbt popes ele OnbIT ¢ WH4UMHKaMH I. ricinus Qa CpaBHHTebHOM OLeH- 
WM TOKCHYeCKOrO adpeKkTa pacTBopa u Aycra JIT. Kak Buguo u3 Tabu. 1, 00- 
wi cpok jelicrsua 12% ycTa oKa3aca TOT Ke, UTO HM CpoK JelicTBUA 5% 
acTBopa, XOTA B AycrTe JelicTByromlero Havana Oblwio OobUIe. OTO, NOBAAMMO- 
y, oOycopueHo Tem, uTo JIJIT B Bue comApOBOMaCAHOrO pacTBopa JyulMle 

OblcTpee MpoHHKaeT uepe3 xuTHH. 1 u II NepHogbl OKasaMcb AVIHH- 
ee, III], IV u V nepuogn npoTekamM B MeHbIIHe CPpOKH, YeM B OTIbITAaX C 5% 
actBopom JIT. 

Bpilo TakxKe yCTaHOBJeHO, TO FOJOAHbIe CaMKH, MepeHeceHHble Mocwe 
013aHus 10 OOpaboTaHHO wWkKypke B TeveHve 5—15 MMH. Ha Ipefmewbe ye- 
oBeKa, Ipucacbipanuch B TeuéHve 10—30 mun. CaMKH xe, TMO3aBIMe M10 
Kypke 110 20 MHH. TepxIH CMOCOOHOCTb K IIpHCacbIBaHHyo. 

Hamu 6biI0 BHIACHeHO Tak>Ke, UTO HeMocpeyCTBeEHHOe CMayHBaHHe 5% CcouA- 
OBOMaCJIAHbIM pacTBopom JIJIT ksemel, MpHcocaBuiMxcd K 2KHBOTHEIM, 
PHBOAHT K UX Oosee ObiICTpoH ruOeNH, YeM CMaYHBaHHe TeM 2%Ke PacTBOPOM 
jeuleit, CHATDIX C 2KMBOTHBIX. Moxer ObiTb 3eCb HrpaeT pOJlb TeMIlepaTy- 
a Tesla Kulella, KaK nolikusoTepMHoro x%uBOTHOrO. Y MpucocaBllerocA Kvle- 
a TemMepatypa Teja HE€CKOJIbKO BbIllle YeM y CHATOFO C 2KMBOTHOTO. 

Hamu onbiraMy J0Ka3aHo, YTO IPH yYyCJIOBHH NOBCeMecTHOrO HaHeceHHA 
pellapata Ha Teo 2%*MBOTHOrO rHGueT Jo 100% Halaqaromux Ha HX KwJlenylen. 

M3 cKxa3annoro caegyer, aro JIT moxer ObITb HCMOb30BaH B KadeCTBe 
Kapuuuya JIA yHMYTOKeHHA CKOTCKOFO Kslellla Kak Ha XHBOTHBIX, TaK H B 
pupose NyTem OOpaoorKH pacTHTebHOCTH (rtpaBaHoro moKpoBa H KycTapHuka) 
, M€CTaX BBIMaKUBAaHHA Kellen. 


Vucrutyt OvonormuKapeno-PuncKoro pusnaia TloctynHio 
Axkagemuu HayK CCCP 20 V 1955 
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| Jloxxaybl Axagemun nayx CCCP 
; 4956. Tom 108, Ne 2 : 


ITAPA3HTOJIO[HA 


T. Tl. YAXKOBA 


O AUPUJIJIOBOTPHOSE KAJIMHHHIPAJICKON OBJIACTH 
(IIpedcmasneno axadenukom K. HM. Cxpadureim 30 XI 1955) 


Bonpoc o pacmpoctpaHeHun AupuMNOOOTPHOsa CpeqH MJJIeCKOMMTAIONIHX 
PHIOOAAHbIMH TITHUAaMH B HaCcTOAMee BPeMA, MOBHAHMOMY, He BbISbIBaeCT COMHE- 
Hua. Bce yame 3a MocieqHee BpeMaA NyOMMKYIOTCA PaoorTb! O HAXOAKAX B OWATAX 
AuHANOGOTPHO3a NTH, MopaxkeHHDIX JIeHTewamu (? °). 

KysoB J0Ka3a1 BO3MOX%KHOCTh 3apaxkeHua sleHTewamu us uTum (Diphil- 
lobothrium dendriticum) pasMuHbIX MmeKONHTAaIOnIHX (coOakK, KOIUeK, MbIIeH, 
KpbIc). OTOT aBTOP CTaBMJI CBOH 9KCIepHMeHTHI Ha MaTepMasle Au*uJNOOOTpH- 
o3Horo oyara r. Tam6ypra. 3yecb HM OOCJIeEQOBaINCb Pa3sJIMUHbIe MpOMeKYTOU- 
Hble XO3A€Ba JICHTeLOB, a TaKKe MHOFHe BHAbI NTHL OKpecTHocteH [T’amOypra. 
Vim ycranopmeHa 3apaxKeHHOCTb MuNOCOTpHO3OM osepHoH yaliku Larus 
ridibundus. 

B aprycre 1954 r. HaM MpefcTaBHlacb BO3MOXKHOCTb B TeueHHe 2 HeJ[eJIb 
NOObIBaTh B OYare AupuIMOOOTpHo3sa Br. Semenorpaycke KannHHHrpaycKou 
oO. 

Ilenbio Hallet pa6oTb! ABHIOCb HCCeOBaHHe IJIAHKTOHHBIX pakooOpa3sHbIxX— 
IIPOM@XKYTOUHDIX XO3HeB upuINOOOTPHHA, HeEKOTOPbIX BHJOB pbIO — Jo- 
MOJMHUTEIbHbIX XO3H€B [UPUMMOSOOTPHHA HW, HaKOHeL, WaeK, OOHTAIONIHX B 
pavione JaHHoro ouara. Ilocmequee Oblwio Wid Hac HaHOosee MHTepeCHO BBUY 
OTHOCHTeIbHOH TeppHTOpHaIbHOH OH30CTH JaHHoro oyara kK [amOypry, rye 
Ky10BbIM Obl OOHAPyXKeH AUPUMNOOOTPHOS aeK. 

Tlo qanHpm E. O. Parpkuc (1), 3apaxeHHOCTbh HaCeJICHHA WIHPOKHM JIeHTe- 
IOM KOueOneTca OT 6 Jo 12%, NpHueM OTMeUaeTCA OUAPOBOCTh PacupocTpaHeHHsA, 
PpiOalkve NoceIKH pacnowlarawTcCa Ha pacCTOAHHH HeECKOJIbKHX KHJIOMeCTPOB 
OHH OT Apyroro. 3anHB OrpaHHyeH C OMHOM CTOPOHbI TeppHTOpHe MaTepukKa, 
Cc pyro — y3kKol nomockoH 3emiHu — KypckoH KocoH, NOTH NOMHOCTbYO 
oTAesaiomeh 3aiHB oT Banrutickoro Mops. JliHHa 3amuBa oKON0 100 kM. 
Boya B HeM TipecHaa Olaroqapa BMayeHHio p. HemaH MW MHOKECTBA M@IKHX 
peuek. J[anuble o6culeqoBaHHa HaCeeHHA HMeJIHCb MO MocesKaM, pacioviowKeH- 
HbIM CO CTOpOHBI Kypckoli KOCHI. 

Ppi6a WIA HCCe_OBAaHHA H TaHKTOH BbIWaBJIMBaHCb H3 3aIHBa, 3)eCb 
2Ke IIPOH3BoOAHICA H OTcTpem uaex. Ilo ananoruu c JleHHHTpayoM, MOXKHO Obl 
OKUAaTb OoMbwWOe 3aparxeHve MepolepKOHAaMu eplweli, NocKoMbKy B JleHuH- 
rpayle 3apaxKeHHOCTb epluel ocTuraer nouTH 100%. OHako HH B OJHOM H3 
100 BcKpbiTHIX Hamu epmueH KypcKoro 3a1uBa MbI He OOHapy KHIM 3apaxkenHua. 
TeabMHHTONOr MaJApHiiHO CTaHIMH COOOMIMIa HaM, TO MpoBeseHHbIe eto 
oOcleqOBaHHA eplieli B pa3HUHOe BpeMaA Tosa Take aH OTPUMaTebHBIE 
pesyJIbTaTHI. 

Bcero HaMu ObIIO HcceqoBaHO 6 BUAOB pbIG — epuIv, OKYHU, Cyqaku, Je- 
IM, UWLyYKH WH HaJIHMBI. 

M3 o6mero uncna 156 BcKpbITHIX pHIO TOMBKO y 7 IyK OblNH OOHAapy2KeHbl 
MepolepkouAb WNpokoro wenTela. Bcero Opio BcKpbito 10 myxk. IInepo- 
I€pKOHAbI y JBYX W3 HHX JleKaNIH BMOMOCTH Tela, a y OCTaNbHbIX NATH — B 
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ikpe. B Tom uucue 6 ILyK HMesIH 10 OAHOMY TepOlepKOHAY~H TOMbKO y OMHOK 
IX ObIIO Ba. 

Haxoxk lene JIMYHHOK JIeHTeIOB B HKpe, NOBHAHMOMY, H OObACHAET MyTb 3a- 
Ja9KCHHA MECTHOTO HaceJIeHHA, Y KOTOPOrO H3JNOOJICHHbIM BHJIOM 3aKyCKH AB- 
IfeTCAH CbIpad, efBa NofcomenHad WLyubA UKpa. 

Ham yfasocb BCKpbITb BCcero JHIIb 20 uaeK, OTHOCAIIMXCA K YeTbIPeM BH- 
jam: Larus minutus 8 9x3., L. ridibundus 4 9x3.» L. marinus 4 9x3. u L. ca- 
qus 7 9k3. Hu B oqHOH H3 HUX AHhuINCGOTPHuA He OOHAapyxKeHo. 

Y ogunot ualiku (L. ridibundus) naliqen 1 9k3., y Apyrolt (L. canus) 7 9x3. 
(M4UHHOK peMHerla Ligula. Y tpex uaek L. minutus u y y”Byx L. ridibundus 
laljleHbl B KHINIeUHHKe MeJIKHe WecTObl (MepesaHbl Ha orpefemenve). Croub 
{e6OJIbIMOTO YMCA YVaeK, KOHEUHO, HEOCTATOUHO JIA 3aKJIOUeHHA 06 OTCYTCTBHH 
peqH HHX AudbuANOGoTpHosa. KysoBbIM JeHTeLbI Obi OONapyKeHbI TOJIbKO 
’ 8 u3 oOmero yHcNa 200 BCKPBITHIX vaeKk. 

O6OHapyxXxeHHble IIpH JereMbMHHTH3aNHH HaCeMeHHA Mapa3sHTbl Olpesesenbl 
tamu Kak D. latum. Bo B8xATHIX MpoOax NaHKTOHa OOHApPyKeHbI paykH Ppo- 
op Cyclops u Diaptomus. 


Tlepspit MOCKOBCKHH Tloctymuso 
MeHIMHCKHH HHCTHTyT 25) XT 1955 
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